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IdSlaLiaJI ^ L 



;jiUll : Jji- cJiyJ J>-J^ 5jj„-:>- ij^ Ol_^ c<"^^iJiJl ,_y».^jw Jl s_^L. o^l 

oL Jj_iJ ^ydl (.j_i; Uajj; c-t> ^^ loUi^ ^^ o^^l ^ . . .Jjj^l j^ 
.iiiUil ^ w^hS ib^ i^l^ V <;[ jJ-; t^^JiJl ^\ J ixi»UJl ;U-I .Ju Jju 

• ^-^' o^ vl^ (»-ij Jl 

^ L. ...» : J>. . ;*dl ,_^ ^ J jLt^N/i i^ij ;iiy,| sjj^i .jij i^j ^^L't jjj 

U^ . . . .*"?^~- Jj. >^a4 jl J^ ^V j^l ^ J»j ?i)L^ ^ jAj ?i^| J ;,_^^ 
. ;i.L^I j iJl JJI ^f >L ^j , ^1 y^ ^3 J ^i^ ^:UI JejL^^ > ^i^l ^ 

^ij {>^>' a* '^l^ V^ "^t >.^l ir* J^ ' <>iL^I ^.>J i3-j>Jl >yJl IJiA ^ 
iU j ^LJI .L^Vlj o^l^Vl i.>; ^ of LJ* jl5 Vb . «<UL- SiUli ^^\ j*^ 

.!!(jJJI ij^, 

«SjIiJI» O.U1I l_^^-|, : J_^- ^1 Jl. ^_^^| _^i^Vl ^>v ^- joi^/l ..iUj . ^i^ ^ 
0>^l 11^ l_^lj ,U I_;1Uj .|»i;a.f ^jL-'N ^ ,U_^_Jj N !!J .JLitVl l^f Uj>-j 



.323^^.0 iji 1968 jSL-j- i(*_-jjJl;) ,_,«JU)I j»3«ll (1) 
. i^ij jljJl i>dJ ;^^ ji>j^ J (2) 
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.'•^y^l^ ^ ^i'uail . Jji_il_jA ei>-j Ja:i-lj ^Jii;' O^j Ji^' 

j^jSv; jl .ijj^j I ^ijjJl J* Jaij ijb-lj Lj;>.j j^j : ioa; LJil ^Ji os-i ;^i JUa *_i; 

j^ j^ ^_--o iJJUaJl j* VjLi; 5_jij bijj Jlij t"^«jLaiL * .j^ j^l iiJii ovkill o-j^ 

.(jJb ^jLl iJUVi ^.>- J Ljil^ ^1 ;j_^t o_^Vi 
UjU- x»;ju- .^ clis^'A] Ji* J oij jJ ?U;L- J oiUll v«Jj t5JJl jjjjl _j^ L. 

^jUJlj oljLiiMi ^^. JJUS' ijjo.^ _L._^ .UrA^'j j^' J lii\^\ jc»: 
Ji.) LK 4JL>.:u-* JL«JI J-5i~JLl bUsj; J«tj tt-i_^i J.a:...,,.U Lijj >...;.a; ^ wUJaJi 
iLaJd\ SJUJI i»LiJl Ju Jajlj^l iiXA!l J>.a; J_^ V . (iu-Jl 5^1 c^li ,jIikJl olj^ 
.4--UJI j» ol5jJL3 J jy-l ^..,. - ., _ tVji^l iU-l j J>- .Lij( LfJaijj Jj tt.^ 96 

j-^ '■ Jj^' : Oi^^frT J-*- IfTjl^ • «J--aJl Xjt 4jJj «jj Uo:* jLJ^I _^ Jlk Oil 
^_^ of JJCAj jlS _ "JtL. _ ^.jJ-l cJ>Jl j>J . Us l^ ,jJlJJL! l^jJi^ ^L-t ^LtiSI ^jU^ 
t^jjLi IjjLS^ jt jVl iJlj^l ty* ^IkL-l . iL>\S A»J-^ fz-s^" J* - t^f f I Jl^ Ij^i - ui^^l 
jy ^po;* J* l_^JLi; IJlf-j I ixJaJl jl^f Os-f f^j^II _^ iSjil-l J t'ifj* aJLh* Li . ,j-jl-| JjjJ. 

Alls:- 1.-^ ujjijLjjM-; c-U>- ^^1 Jju t ipLi* i-isi_jj> i_,_iJ jjSi; t JUlj ;U-l J 

JS^ j_jSvj AiljJl ^ . 1— iJ i>*^lj C-~J iSjiJ-l j L,^ t Aj^^All) wLflil tjj* |ji5»- i«^UJl 

_;ulj jj> >JJ-^ t-.....>JI I JLAj I A,y.,\ y\ j\ 4>M jA iljJ^ 1^1 jL^I Z;^ ;jl ( 7'^^^J '- , " ^"^ 

SjaUsij aL;...; ^Ldtj t-jL-oVl A. L JLi j_^ LaJLp S^Ji^ ^.>><^ '^La c~J . tiSaj ij>-I c^ 
_ l±L- _^ . AJJUtf lijJi^.S' iJl^l ir«-rJI jU::»l j^^S^ "bl i iJli-l si* Ji* Jj .^^-j Lf,<a>j ji^ 
^Ijfl jjSou- t ?C-j*j lil > ai.J\ Jl a*,fll f f iji^jVl J* JaA.. ' ^' OiJl iJaJ tiJlS" j| _ !>li. 
•ut Ju . La jji ^$\ 4iiL,fl»JU j^S^ jJ C-^j ikliJi*^-- IJL. JS3I o^^j li-^ tS^L* iLlS^I 

lidyM jS-lt <^jJ~\ rr, ./t,,,,, J c«lj:>-Vl ij.^ If^ iJ^i (SJ14M i. -y .aJl .i_n>Jl < l ...>L.i CJl^ 1^1 
*f «j_j^l» LjJL- "LjJliJI oJail! OJlS' jl tjyu jt Jb^ Ljf ijllll Js_-/ Jp ^J■<'Jol 

^jo; jf LJLp t IJu «j.j . ^LJlj «-jL*VI iLU iS-ii li^j i_jSi jl L) .jSlc Laj i ^liLfll 



.lis-ViiJJiiiji-d) 
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LjU^ J~«c_il j^ . jtJl ... i--iJl dls- tixlaiJi ^Ij ^jA~> Jjju : Jt. J^ljjJI j^ b-U- 
Jp _IJu.j .^yl^JU \-...A..ll ;!U-I ^^ .-ji5 -':>^ -^^ V UV i^j^^l olft Jir *UJl 

. ((isjLaj ii-iJ.^-)) 7«^-^ jj-l j_j^ • '*i^«~-'l - » :~Jl <J Lj .i.,5i<j ■. /^j-* 

?c<i li-i Jji jf J;<iJLi <i^k_; ^ LJI Jjs ^fcuij; ^jS^ '^ oJjj-j J' o|ji5 ^^jw U ^jS^ 

j^ i^^ jLj I SjJji ^^'Laiw iLLi isiLall jl ^Ul Jb-"^ Jj_ji> j^j Jiui t "V /tJiJlj 
jj<3;>j j^ |»i ^j-ij idiil^)) ^"^1 i_i-aJlj i\jyj>l j_j5!l-w T^uLJI i_ ri ..aJ jl ^_jJjiJl JjjJl 

jUJ^I 7-li5J iJliil ijJr-l Sj«^Vl «Ju ^^^f^i . j^ )uLJl jjjJI Jlj iJjjAj tiJiL^I tijjl_jJ- 

liJ-?- oiij-j^^! Xji Lsis-U ISjxjt ^j^ji- JakixJ jl . « ..J3. : , J 4_JI ji LaytXj I Li sJjUJI 

. niJjLflll 

oLj-l Jj i L_>-_jJy5oJlj Ajii\ J isjUail jjj JcJ-4J y^ oI—Ij-lII oJla Jju jjj <^jij 

_jl tli JjLi iUu^Li jt*— J jjl j^tilj (jji»Jl ij^ 'j^ jlJlfl C~a.^ .i>^,< . i; r~Jl <cl,J>JLi i^UJl 

^^ <*9Li]l oljLiNi J^ jio" v»f j^Vl JfUil oJu t5Jj>-l . S^ail ^Jlj* JJaT . Ji*Jl Jp 

Ui»P tbjt cji Vj;^' '^^ j • ^>^' i«j!>Ul ejLiVl ju (?yj.^l) AiiUaLI V J^'-^ -M^ 

! ?IJU Jjui; >_i5 JU b^Uit L'a:l: *^ Ul ^ tLy; JjL^ Jf J i^^Uil J5LiII ^y JxJ J>»j 
jjjjl JJiJ tl-^j_j^ J ^jJI ijiiUl iisAjil Jjiill J* 0^ |_jaIJ i_j_j*- ti_jl::^l IJL» J 

bV (^>. li-JJl v^^l >^i ' ^^l-^l cr J'^' v^^' !>* "^i ^-"-^^ / ' '^"^' (i^ 



l_j^Jii.i^lj IjA^ ^jjjJl jjJj^l jl?j •j-i'JI i«Jil- hXjs]\ jit^ Iju}::^ cj^/jU^ t5yS^ "^'^l 
j^U-jJlj jL>>J;Vl j^ 5J_jJj>- f-lj_jV_j 4oJbJ_;>- oUL-J iJLiLJl i^j^^ Ij^li jjJJ' (•-* ^^'j^ 

.iil^Vij 

olj iij'i/Vl (j^ ixj'lj iLJLi rL-^1 (J l_j>=>'Jj I iJiLalL; JjaI^ IjJj- jj^x^l Iju 

jl j_jjiLi3XjVlj jjjjSLjol jtJUj . U^ptf Lp j^ \j.ji:s- n-^\^;j>.^ Ij.'..» ..^ (*-r V t iiSLiJl oljJiJI 

Ljiljj J J-»J<JI oljL,» J-^^ ''-^1 i_.,lla.'." ^1 JS'Liil J>- j Lp«ii«j L^^l Ij-^^ij '^j-^ 
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f P e 

L^l t!)L.U UL. b-i c~J «x^li .i-.»l JiSVl i*jLJl i,=i\_l,: ^^jj^ ^\:^\ \Sj, Jj 

. s^^ U> U ^ji; ^_^i v-U j'j w l:iiia^ Ji^^i; v-^ v ^ ^ t-V J Lkij tjji y^- 

;LL| ol Jiii / Ji jt U* . bVj ^J^j J*j ^Jail > UjJt jiJi; J iiJLiI ^..-^l yj 

^j t*Up j_^- of li jj^ . Ifi. ^^ V ^1 i^U-l \^\ji OjLall |fci- iLuiJI j 

"V cl^ JLa^ j*>j . jj Js- jj l^iy- jl . 4-^ i-li^Jl J j_i»!l »JLi: l^ I J_^ . 5^^1 >_,....7 
. *U*ll «lLl.| ifcJaJl Sy ^ jLj^l ^USJ JL^ UJ ^ J. ii_-j^ Jasi Jjii 

1^ JJiUall 

JUai bjJ ,j-J iii _j*j iS~j«Jjl JUJI i^ ^ JJL* Jai « J-«l«i jf ijip 4r— : JjVl 
j^j*iJl j^ ^-~*J >*^ Tt-s—jj liJjl ili-it ?-jl» j iJLj of i-jI:^I IJl» (ijSlu i.*ilf\ J 

dUi |j«S^ ia-SJ-l J l^Lj tjOJ 1(5 iJjt ^kj^i c-J *L-iVl il>l j^isJ .Jji -J tUi_^ -S-lr^b 

• . * * * ' 

jUa:^ jl liiU^ juj fj^JJiJ . oj^^V* ^Jjl OJU IfS* wi...».lj ( iJbr Sjlaw ti-^:! ^UCdt J_;:>w . Uli 

ili«l i_* cJpl J ^ ^^l Ai_;ill ili«Vl J^ Ijj-S I jJlP ^jJaJ I oJi '■^^y ^j". y^J S-^^^' 
iij»l\ «Jb jV IJlXU-« JilLj^ jjSj *J . ^jJ>ji-\ Jjs- <Lp- (>• ,ji-*Xll t(^jU]l ^JUaJ i!jj# 

.iJbJ.IJUll Ji^Ull 

lJj^;*; Jj?- JUJI Jl ljJUtf>J (I »|fUllj Oir^j^l jf jwJI^I ^ -^-'f J^f vr- • J^' 
Li-^_j*JLi tJlj-JI IJL* J* *il>-Nl iJjl~* iJLaIS' J* «ujai i-JlS' Lgf jjiUu t JULj .iiiLall 
. <ufj fj^ jf *-1p jV j^_^ j*p ujiS^ j 4~4» J»J t *J^j ^ Jilj JJ* 

. !?«jUall ^ U : JI3-JI Jp il;r)ll JjUJ L^UO JpI^I JJ jVl ^-i^- lil 
'^jj^ (i^l ^^i^^' oUp-il Jl Ur\J\ «LJl*sr oJyVi ^#* *(^ J^ tMj *i'-^' J *»^l-^' 

. *j-»LiVl \:^yui ^jtaJC JIj I ijj_pal! oLiUi <>-*Lp J| i*>-l^lj 
4 ^jJ>y (^f J^ bjJ jJl oLyJUll Jji IfKs J Jp«U i^LO* IrL iiiUall i-iytj li^ 

jJaj i^j jf jji«j jf 1:^5^ ''ij'iJl '^ o*J -iJf^^l *JjLi aSjI J* LJjJJ CJilijIj i«iU«ll 
J^ ' ^' ^ mJLax]! dlb j\ ^ILaJ-I tJLi c,^U AJ^Ldll IkJoa . \Ssr o^j»fcs<» i-jujIjjmJ 
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isja>tj U ^JLi- A>tJl]l } v. ll 







^_j_-j le^Ul jy ^yi Jj—I |,^--J ^?v^' J^J tSj5laJI ^Jj ^jA~i\ j»4~j O^l ^__-. JiC 

•(2J^) 




(2) JSLi 
JUiJil : ^ A;>p J[ jLij;^ iJL__Jl ijlJuj . Jjuiil jl_j?t-; 1— >L5; ijt- J...tj j^i t j^* j^ /-■ 



i^- 





(3)j5;ji 

j^ ^!)Ulj . (B) ia^Jl j_^ ;__^- (A) K>%^\ tii . Cybernetics (^S:>ci\ j._^) LzJ^I 
put Js^-Jil LJJu' ij^ t output rj^^ j B ia^iUJl g^. Jyi JSli J>-L' B, A Oo%Jl 

, A -> B : ;j_^l » Jus. iJjUil Jj^-L' L jjj . A o%Jl 



in 
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"1 



. aLIS" iJ_L ill — . eT'^' UiJj fV^ '•'"^ jUsj-tJI Ol-ia ii^>«^. L«j;*_j .j^l iaJwaj j( (2) 

^t o-yu^ ^ri^^4^l SjIaJI cJl5 jl i_j^ "V j>i^ t ^y'^'^^ vM' ilr* '-'v^ l~i ' ^^ -^ 

J^. bL,,a>. _jj t^_^f ol^ . ^ J«j«j i-jUI j_;-.__^ jl5 jl oULj Jj-jjjJI JJ LijjL^ LL'U 

JJSjji iijyaj l^^fvxx-i ijJaJ^ (.r'j^' Oii'JJ Jj^' Jai^ lij-b- j_j$Lj Oi^ lijjj^^^l oL«_jl«il 

A2, A] (j^_r^l Oyj \^J^ of j^ h; . " . ; iw-r-J tiiJUe ^r^,a;p ajU Jb^_jj ijlill IJji J 

. (5 J5Li) jdl i^ i^L J^SJ| ^j^ Jl ^y_ %.^j>^ 









tf • • • 
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L. 



i5 ^ LLV ■I'W^'i'' ^-^' J^ ■ j'^' il>-.l J jl i:j5>l .-^UVl j tiJii. iii^ j__^_, yj 
ji ,J^4i; Ni b_Lu i o Jjdl c-U j_^ ^.iJl liL-*l J t 111 j^j . is J-^ ojb- i^jUil J^^l jU-il 

1^ .i^wiJl J-p- jljjl Ic^Sj .LLf^r (i>^ '^'^ hjj^^. iJjL-ail ^t^' IJiU 
ii^ ._vJ .Lilt J iiiUJJ y\ J ^\y. jJ -J^^/UIa jU liijAil J5 ,y-i>- *Jl j_^j 6yJ^ 

_^ .jU^I jiUD ^jU-l iJL^' oljJuJi ^' Jx^. ji tO. |^j::i ^/j i^^^ci"^ ^ •■ ^'^. 
Ai^Uj J[^\ ^ ij^ijJJ V-^ ■'-J^y jhj ■ (I JJJJI - u~»^l - p-iJi - ^-^1 -^li) ^yrjlii-l 

KjJl J . jJjJl Sj^^ ji ojJusi j_^- Jj t,_;L-Vl jy is-y^ ''s^ y- (B) OA^ JS 
-^_ ji ^ .^L-Vl jJu^ ji Jl I . . . A.I, A., A I ^L^SII p-^-i c^ i>UJI j-^' i(7) 
^L-,Vl j5 iuJiJL; oyu ji b\~Si\ Jp tL, ^J^ joyJj . liSJ^j . . . Af,, A.,, A4 : h\^'%. 




tIJLft «^j .j>J-\ ^ ^j i-i^ ji UjjOi' j j^-^ tvIj-bJ-l j/^ U^li^ ijJl oU_^l J^ 
B ooJ-i .-iiii! i-ili") 4-i: ci_pi J 'u^ UJy^ Je-^j ''-^ '^ >_^i--Vi JA*. jls_J 
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J^ j^ oL?ti iJiUail ^_^C^:-C^ t »j^i' ,^^ '-V'^ "V-au UOif- i. »«j iJl-li ■ul iJu ^iju ijk 

^j i^jjJ-\ ^ iJu /Cii J^ljP y>l' JiVl Jp ill_^ ^oi'uJ>! Jc^ -jl JJlil, ,y£ 

iJ-^ i^f ul .'Cs- iiy6 of Lip jyujj U IOj! v_i,t::S^ ^Jj ildU! ^i^"^^' ^>^' -^! J '■^' 
iJLfi jV tiA'yi J jLi^^^l ijii- j^bu- JS\ ^ 'ti^-^' l-^>^ y^'' ^^' u-"--^' tjJ*'-'^' 

isjlj^f j£- li>^ lull jl>L-w. J ^j»~i^\ jj,^\ ^^ ^ iltj- ■.JjJciJS} liLl\ Ji_J 
j^^ — i jf Joc—il j^D : jUj iJjSjjjj ^jj^ - lijt — • j^ J^^ - '^^ Cj^ j^ -^J ■ 'j'^' y^J 

ti^udJ i-JL t^j-^ ^bJI oJu ^^^ j.'^ J5j . L^li i!-iiJl i*i»iii ^HiSL^"^ - ^J* ^i- 
i^UI ^y JL^N oL_-ll »iA jJip jLJ I itjJ-l Jj . >--'L_-Vl j^ JiU iJj^ ^ sjjO. li^' JS'j 

c ^>l o.!^ . SjjJjt - IJbl lis:* JJii-j - Lib ^- Ir^ ; lprji_^\j ^1 j>^ l^Li i^J 
^ iJU-l «I» a:<ij . 5^1^ LjDl 4^1 Jf L-ULS U/j_^ ^ tO>J ^>lj '^J^ li:> JL* o_J 

. L>- ijjuiJi tUi JiS}; JUijj '^j^' o'i/l^i 

jt Up j_^ ;(oili) j-JL jyjl--' f^j' ^^ ^-^ ^' "^^J' ^ "-'^' J^ ^ 

_^1 oUi. iJU. - UUf _ (^ tU . 5^ iJo. ^jjUll jU- J 5^311 >lrJl J^ ^> 

^^ oLLl^ J^>«^I Cr-J-'^-^ 'T-'^' >>• CV-»i '-^ C-J •C-'-^^' ^■^'^^ '^' ^*^^^' 
. ^AA Jl j^jjUJl ^ ^^ ^iJl J.>il J> > ^>rl -i^l J V'l^l J^l ^^ ^-V 
j_jSci- lJi5Ji tijim ^bJJ iw>' oljiOi' Jl^jw-L UULs (»^ jt Jil Lip J.)SL^j 
^^ J ^Jj^-^ li* jl5 jl iJJb fdyj jl ^4"^-; "^ LV liiiU^ ilU^ ^J+U ^jjL-aJI i^Ul 

ifU 4JU.i^Nl .I*j liii^l L"U>u. ^ Jl i«^lj ^Jil i^U*! j^ -l^^l ^^>^' J^J 

.LjUJ ^jSJ jj^ L.L-.1 
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. W. Heisenberg f-j^Jj^'j' yj'j J^i'^'' ij>~laJI 

0(~kj j)5^ ib_»w oiji ipLij JJj>Cj OJ^ 15 j_j^ jl - sjj^^b _ (l-U-i^ll) ijij 

^jj c~;C t^_^^ j-jj-ii' 'iij-^' j^. '^-^ *^-'-''' S^J-*^ uncertainty ((V-itjUlj iJu>. 
oj^ La "-lS j^' ^-^^ j' -1^ ilr* "*^'-J -"^-^ 't: / '^ ■ ^" ■■■■' ^' "^-^^ ^y jLjai>-lj . subatomic 

jaj •j^'^' (*^' ^ o-^ (^' **-•-'' '-- A a^i tiUit Oj-I j^^Lj ijj oil_3 yiS^ .momentum 

ii^ilU 6j5,j3 *-'jt'' ^-^ J' (jA/^' • '-V^ Ki^ijIjUl)! IJUa iJUl i!a;„JI ii y>JI 7t-Ji jj 

. oUjj^^ IjJUflji Jjoiil iaJ-l ?x_rfi; . jlj^U Jj«i^ ^1 ujj*^' rW^' ^:::r^ J ^yr^^ 

^ J_-~S' Jjj^Nl ^oll ^ rjr: 3^ F}^ j oUjj^i^Nl oli>,jJl jL'Ia _)S'_;:j t ooil 
4— L....— ojL» /_» 4_iT U Ljj 4 iLi j-^ pU_iJl IJL& ^v . iJl ^t*-^ jV ^j^' tijU«>Lva Jl 

jj^ jLsljdl jLxJl ^c:j \jSjii . jjJl ti\y J^jw^ ,_s5_j-^ Jj^ iV' J^ j>fr^' ■^j^ 8:i_jjill isLkll 
idiJl «Jls> iiy»J jl b:i^ . LiLiJl J* tjrjJI j^ ix-La ixi Jj^^^l f-U-iJl J oUjJ^Nl 

ilaL—) oJiAj . ^-JsLju jI ijj^ JLf Aia_l_jj ?-lji^l ^j>- (J fH^J-iJL 1. iJiLiJi J5 jU- iJj^l 
OuJi Jjc>- Aiy Lit Lui^l IJI . d^\ A_-J^l ijLil C— J >lUb' jl _Lj .jUkll JaP SJj^U ^ 

.jjiil ^y r-j^' ujJ^^' f'U-iJi _^ _fi^ jf ,_sil;^! ilUii t j^ L» ji-.:*! iJLiJi J* 
4_«i_ji Lit?- yi idxij U 15 . itUJl oJL|- ^j-J ^^VI ji jJ-j . ?IJLa Ji^J ^jLSj . ijjj^y^ 
cjUiiJI |V i^Jlc iaJLiit oU_ji li Jjj^)/I j«iJil Jaj- J L>i>J Lll Uuii li^ .jJ>-/'l ii-uJl 

(_JJu A^iiil; 7rLi»«j i) -b>-lj jjjiSJI Jas _ Lji i _ (_5jl J ^>CJi Jj to_fJ<-/ij| ol;>«14jl ^.:>- 2j{.S<j\ 

iJljVl »-l* •U;^ J;^^ I ((^-'^' iJljia-'i j fj^Cl^ Cj\^jJ^y\ jU Umi _p LiV t IJLa ^ yi-v^l 



^ j^l j^Jl.) . 1932 fU J._j; SjJU- t--; ^j^jil* j^ Jiij tl927 ^ It J j^t jo^y.U «i;U;^l> 'V (') 

.(ijjL>J>l JlV-jJI 
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[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



jjo^ ^^j ■ ^1-iJl _'^*- oUU-l .Ji; y.z::,.^ t IJla Jju ywli ^ju^si i>.:jL'l Lal^ Jl . i-s-Li 
^ il — L. |_5yj (.LAS' iJwiJl i^aJl ^jiji (-J^lj >^'^"^^'i ^.ii^ *i,'i — •) Iji*^ o^. _,,i^i J 
i-iJ^s . ULiJJ JS3I jJa_Jl J* iLA_. bi. f;._^_, .^^Vl a*; lAi^lj __^_ ^JUl jJjul j^^'l 
^wsf J i;>oiJl cj^ Uxp -oI i ilxJl J t._dl jiui ai . ^oUj^;^'^)^! .—i^jJl iJ J-Jl !l* r-ytJ 

jj Uas-N L:i^ t .l*-lj jj^.^1 _ixaJ LijI — > _ >_ ■■....! I \lk _ j_fS-- t <'■'... Ji.ll ijiijl Jai j! Jijuj 

^__^l cjUj^:;s:j)fl ^^ j.>i J IkLi L-J c^wosi . o-iS^'^^ ^-^' *^ ^r^ Ir*^ : Jl^^ 

jJL^I OLiiJl ?i-^ \j>Xs- . jjJvS3Vl jJaij iftjjsJl _jiii ^Tu jyiU ajjI « A Jl oJiAj . \i\i Jil 

jp t jj^^)/l Jfai (^jLo L. Jl iAjiJI j_a; Ua:^:- III I I^U-^ ?w.a; jV 4... -jl oJLa is y,^\i 

i-sjJl oJ_A Jta jU I. iJ_A;'>Ul I jJ, UJsj . i>tuJl oLJIOj-l ?>-» U.,.,i^ll; ^'fyi Coofciinates 

bjf Uj^j LiJjLP Lujjji J eL^";/ U llsj . (-*::*■ j-- jii) iJUl <:5__j>- ^ ^^ ^i Jj_jJ- y-\ ^^ 

oLiil jj jji J.P LK ^jjj jli jJ- (, l(ilj j_j5i '-*^j i j^ t -'^b jjj^! r^y '■^ ^-^^ 

jj 'i Lij . (4_;,jij^l I J •) 7^jjy\ji Ojjlj 4j 7M J U J^l iiJj i.KS'j^ i_5l i<JUl <:^_p- 

Ja:Li jl (j ?i>iii jl J-i — LI (J L" f JJ ij Ldalj i Lp_j-ji_fil <~^\y ^ ^iUij iLlU- jj» Ijjk 

IJL* <^_ ^j^\ JU-I ^ik (.U U^) 0^1 ^UlI Jl 'i^y roL-Jl (-IJ-I ^•iS' lO-UaJI j^ 

J_ji>- xj^j i JL»- Jl j_jiwiJl Jij^ j <-i*-JJ.I j^r^lj-'^ -^'jj (»-*-^.>f=r J^ • ^ -iij^^l («-^' 
j_^l IJLa ^yj . LjJi J iii--i;'iUl IJU^^n »Lj tUljJuc- o_,«ai; biu! ijiji SOj^liJI jl 

JLju "V ^I i<«-JlJlj ti-p-j i- <Jj^ JS' JjiJjl Aji\jij\j ^f iJ^Jjt i>;w jjaUc — i jl , «;k" ..., i 

^^1 jUi ■ a;.K,^1.I ^^^I (JjJI JS ^ ^jLo" i^:>U ^j lij^.^l ^f^l Ji' ^lil 

jij Jj N OjjSi; lil l^li isjjJJI J-j^ jL - iaila^ Sjj^r^ -^JJ i^jJlj I ^^lll jjiil J iJadil 

,_5J?-| -tj^ JS' 7-bJl ojUI Uxkl^l jlj jj^ . OA4 "if L« k..ra. l lj IJUj t l^lj ?»il:uJl Jl iJJ)^' 

. 5_^L«-« ?tjlli J.^ J-J=*^ J'y "^ ^t* >• ^^ '^■^.J V^ °j^ >— 'jW^' 

?|JkJl jL^L ?II» jJL liU 
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[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



ijili j_jSlw. J.a.-. IL _^- _}! tlyi-.l J5, tUo-. jJaJI ^^,^1 J jj^ Jl (^j)j U .:J^\^^\ 

jjLtij ^j^^'i'l ijuJaJI iU Jjij l^j t IJU «j>j . i-XJj oJ^li l^ JiS"! '4\pi^\ oJLtli Sjj^^poiLj 

. dSU-l jJjJl J^lji 'iiJi ^>• r^j^^ • Richard Feyntnan o\^ 
xs'j 1 1 Jl?- ijXj) i^^\ I J^ l4«-j~a; ^' "^jjl hiJ^^ 0^ : J jVl aULI j_j4J . JU- JS" J* 

io-Loil 1 pUoII jUj--I Jp jij'Sl^ LJa>-j I (.Lnj Ipj L^-iJLi^) ^LiJI tUa^f iJ-UL jjjill 

. |il %j ji^t iijj ^_^':>U 

^f (ijjill ^UJl) _;Jwill ^UJl j 4;i JJ j^ blj JiJ .j^l |iUJl Jl ij^ j'ill Lpj ^ 

ijj JpliJ ijl lJ^^ J^Li; 1^1 jU La Ul t jJi 'lSj^ i j - : ' ^"— ^ 'I (i^jil «-l^ ^^ of I Jul Lui^ 

IJlJl liJ»_j _ 4_ol^l l^:j»«_j j^^Sj './Jw otAf'Lij jj _/-f iJ.P iju *«i t *Ut>-[ oli fl— >»-[ 

I Ai Jj «j^-53l »L-:>-bU J^iiJ.! iijl-JL; ^j^5^l /yk: i ^ UU ; JULij . AaS_^ j^ _ *^.'!>Ul 

jj5cj : li;...; JllC ijjjj ^^y^j .(j^iJl jJ-» ;.3JL(i i>-j-Ajj tAaii |_jjjij| jj4SiJl ^jS^ ,j^J 

/J^-^l ijU- Jl-J*- JJ-IJ jl J-*iJ 4 C-JW "l—P -«J /j>«.^l IJL» Ls^U 4jl^i>- »_;Jt,tf J^ I**./ 

iJ^JjjJI iL>»P_} «j5JI Ujc>- lilj . i_;_jjiJl sJLft Jj-I J k5..,7 (_j?- L^j^ U^ r-" -*^ ' iJ^-l jJl 

tjU' ki^^^ju i. \^S iiJj aJL jyi 'i^\ jt j_^j^lj - ili>JJ ^ dUi of Jji _ t^j III ^j:uJ.I JC^ 
* f . - . " " * 

Jl 1^'b ,_jf:;.i-' 1^1 l-JU» ^^ Jji tLj — ii ip^^l; *— ij dUi^/I J IjJb jjJiJj -t-^ii jxijll ^ l^'lj 

^l-ik^i JS jbu :_^i oJb^L- i^JJi sU'^i ojj ^;^ iv^.^Ul fjLi Uiij t^! o^tJL t"^ 
HXi"^ ^^^ liJJl jJJl jLiU . iuj o'^^l^'^l i^ >l J (v'^jJJl) ^UjJI «U a^ 

»i^ jlj tiJU iiJj iijjJ<-« oj^l (itAJaJl ip^ jf (_jf tA-PjJ ^^ ■^Jr*' '^ ^J ■ u^lc-^' *^ 

. U jJ- aSjj j^ '^^-^ j^\ i_ji-Jl 

oUaif Jl J-ajj i^\y iijjlaj Lfnij^ jy (jV^I fJ* ■ilj_)i iSj^QJ sjj:i JS' jw 4jf Twij 

l_j]l ^'bJlj isjj^pilL; iJlj^ yl ^^J^' i-J^jJ Jy^ U IJUkj . oIjjAJI ^yi o_^l i_ij_jj Ujiip 

aJjJj LJjiii jf ijS^ ij^jJl ij^':;*'-' s-Aj-J^ J^ i^t J^jj' jJj iJaJ* W^ W**^ o^ W^S^ 

. nijui^u fju aj JV.-.J Lf jLSt ijjj ;_^l j^jj j^LpJl jl^l 
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[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



jl .dL U^ J Uui \j:,^j ,iJU. otjJi ^i ^jj^ ik-.t_^ ^j>! c^L-^ fUiJ ^Ujj 
J^ Jr^^i 5^"^! J -X^ V - U^) ;^ iui jL- j.'i j'^Vi eijs Ji. J i>^i_, zs;;^! 

^J* jt .L:a>. Ixij . ij^l ;_^^| ^Ji^_j ^VjjJl tJi-. ^IjX-I .opj j..,jdl -cjyL^ c_— . 

'^:^. 'ti^f o|^ .iu. i^jx JjVi j^H\ /,^s (.oi^ jjij ,i_,^i ^_jkji i;_^j^ 
J lilj t t^jjjl j_5_^i J ^ t«j^ j_y-L-Vl *^l a^_^_ j_^ ijlj^ iJi ^_^iij.| cJj^l 
lla ^j . OJjl jl ^Vl oiA i^l Sjl^l ^ J _^_^\ iJ, _ i^:>tii ^_ji^| ^1^1 ^j^ 

.U.) -o ^.^1 ^ ^ juu cJjj ^Vji i3_^- jU 

f-L; _^ ^L . ^Vl ^y^\ JJi>^_ \;\i '^ OjS; i^l ^U of iiii:-:>ai J„iw_ ur 

' ti^ L- j_j^'>Ul Jb-!>L- c U^ ^^ J^i l^ iJ3\ Jai_; iij^ ^_^ J_. ^^[ ^_ ^"VjoJl 

vlULLl JjUi JIa jy-l .j_. ,_^j .dUm ^,_i^ l^L, .iUill ^jiJl Jp j^l^^j 

■ o^ ([^^'"^ ^b 'S?'ij^ ^t J (-d.*-!^) A,yji J^ Jp iiiiUJl 

^bJl j»>. jl~J)/l JtU ^l::; ulS jf tSjALkJl jAjs^ J jl5 tl_^ tiijUai! ^r,a;jj Jjxil «J_ji.L| 

1JL.L /.b; ^UJl lis. J 4jj_a)I oL _^>iLJl L'Li jJaUt ^ SjLc:^! _ J_^l Jl ^yA^ 

: uLus- 4j!A5 Jji 

. i^.-iUlj Jjjjsi^l tv (1) 

. j_j5Jl '^yA' yU.::^l (2) 

. (bJa T^J^' i>° icr-^l iii^JJl J) <J jiJi oljJjJl ij-^'J-'^ (3) 

liiji . ibuVl ^'^ jjjill Lib J JOJI j>J* (jJS^ i5JJI jA AJ^jUl J«l_j*Jl oJLa J^U; jl 

. ?^i .Ijl lil J*i-- 

ilU- j iiij jjSiJr IJLa . US' iijUail jj «-Jjjil L:^ ^Jf L:^Ujf ^y ,j.<ii>^ of <il-L; LUp 

. -ui |_;La; t^JJl iUJi ^ liUa^ Ij^b^l uiiitf /^ lU fl>^l b::tLku-l 

^UJI ;JUo Oyw-yl^JiJl jr Ob Ji; t5JJI ^^^Z |_3-;>JI jlUIl <u^ t^JUl |JUJly» IJLa 

AJjjii ?:-L; jjk jjS3J JU-I /wi_jJi of ji:jti of bJU-j Jj 1^ /».>fail l-i* J-U^ -IJj -Or^lr* i^LJI 
«il_^lj I <«--iail J »J^_jll (J_^l Ji" - ^_>]l ^y U iliJ- J _ iijjf Jjp iiji-l J 4j|i t jiiLJl 
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[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



W . iaJjJl L^ljj oLS'js-j j_453l J tij;^! (-L-^Vl Cj\Sj>- lJ^\j iw- J tw-L, jfj toUji^il 
j^j-<i_^ iij^L^ ^ii^iU j_j5J ji JJ U>A; Jt^^I oV I. JiJi iJiA iS'jJj 'y t.^ jl>._^_ ji -^ 

. bi^^ (cJl)) L^ ii3_ji»5JL AxJj ou^ J-^j I (tAr*" '-^ j-« '"^j^ I-.. .;.: ? 

jj-^aJi lift Ji jt ^JiJi ^yiAjj . Liu jj_j 4Ji . j^ i;.wiij ilji' iU oJij (ijlp ji 

I^jj t Al»_jJaiJ,l J IjS' JawilL; j_jSl_. i:j_5i J5i . JU>. I Ji yi_j UL- jjjd jj-.%*V ]Le . hj^j 

'2X>\iS ^^ ^ ■^ . ■' - j I iliit Ji;* 0.,^ J* Ijili j_j5i j_^ c„^ 1^ JjU- . U>>... t^ J? o_i" 

. ^^N jlU y. I jjb . J._ji, cJj Jl^ iip_^LiJ,l J UlpI lyii, tLJiVl ^^ 

?yi^i L;j^ii.j LuLUJ ^juiJi >i-~; i-LSj ?oiijUali 
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[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



JjVi .j^i 



^yi / 43aiiaji 



I4-J JjUi i^jjj t|lU)l J \j^ \jji iijL^\ ._^- 



.jl^l l5>UJ.I ;JJ|XJ|_5 
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[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



-1- 



. Ij_^ iijiiJ AjjUl Ulif cJlfj iOjl. ^1-^1 oi v^' sl'L«Ji ^>^l j^" i <■ 1940 jiU J 

^'IJUJI iJ^UsI ^ . -Li OL*-^^ jJaJ CJlf' .J^jJl IJA J lij^~~j>S\ olylkJl oV liJLkjjJI 

(Jpj tAJIP -J (Jp lJ.»JJw I J5 J, j;-l J_jij »^ -oS^ Ui_^ J'jJ-' f'-'' Vj~^ J' i-^y^ -^>*^ 

Jlj>o O-lil ijLl^l (^j_^^^l ^y p^\ I lJUJ( ip^l oli olyUa3lj oUiUJI j_j<iaj 

of Jp Sj^Ip . V-JJ-I ^Jii oljJi y Jpi jl^ J-JJI ^ail ^i t V> i>y%' Jl Cjij^ 

oLL_j- juL" j^ JJU; l:ijy> ^\Sip^^ cUJI J I-Lj' i jjUi. ol,^' lil^' J>--^" '-•-'^ ;_/liJl 

llj-j ."iUJ IjLj Ov-^ ' ^jJ^I U>J=»i>. («-J^"ij J-*^ 'jJr^. J' J^^' ^li>^l 'l-Ji ^=>^ 
tULLl oly <:|(JLp ^-i:^. jf (>Vl XLill ^^1 U tiJuuJI L^bJI j_^ i^L— ^jVl ^^ 
JLSaJ jL5 . ^y^jVl tijJrl ^U Jl L^lj- 015-:$:::. LJUJl S^'lkJl jLS:^ JjJ^ iJlSLil JJ- 
^ .LV-" «Jl^f ui^ a^ ^JJI 'OU>l ^ cji o-;l^ v'lkJl 01 Jl Lui ^y. UiLllI 
^1 j^ J jU AJI ^s^ . J...a.:....U 4jJj^ ^all ^ V jU- J jJaj jl5 jLUl jl ^yuiJl 
;^j ^ cjLkJl Jl^U^ Oi-Ji Jjbt iSj=^S\ v'Ul j^ ^Jil . -Jjilt i)>J v^l^ ^'jj'il 
J^ .^j JUj jLkJl 4^1-..^ Ji> lit oy^i M *;V . V'j-i^ «j:^' V^' ^j^ '^J^' '°j^ 
?U-L- jj^U ijJij ^' v^Jl jlj iUyJ iJijju^^ l^'li ^- jt ^ Sy'lkJl jt ciili ^. o\S 



.(^Ji.\) c^^^JI f>l* : Cybernetics i~ij^\ (*) 
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[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



.<i.l^ Sjjdl o^ jLkil dlLc "y JUUj t^jJl ^ SiJjt 5J^ ^l::^: Ulj tS_pL. IJLa .Jjoji 

. iojUJl oUi>JJl J l^jL. 

^ la . . /il l) iJLf- *jjj i_LS^ -^ 




(8) J^ 

(»^' ' -^iij J-^*=J Vjj ^^ Sj>vaJI Cr' i>?^' 'J+' *:^ p^' iji cr* 'j^l • tj=- i^'lS" jt 
.^;yi .^J^l Jl jkJL (^'Vl O^l J) |«Lidl i^l A^ ^^1 IjLs: of ii»U-JU*f JLj 

op ill* ^j .iiiUi- ^^0;^ jy^_ iJUj tjU vJlj ^/_rtJt ,_j^l ^y ^j^Vl ..jj^l j_^ 

?li* iA4 |Uj . aJLp ijjj j_j>J.I jLw. o_^u.i.^ *<-Ji*» 

uli IJJj .^1 ^ ^Vl »>ll ^ oL.ji« J^ t( J^l) ^_Vl (_s^l .y^ jt i5^l 
^1 Aijkll ^^1 Lil duiJ ^.^ ^_^ dL jJ jSa . aS'/^ ^_^- J i_j,u^ jLji "V Ji-tiU.1 
t L-^j cjVU-I jj—s-f J JjJu^j t iJ_ji«>. <jL>-1 o jOji; j^ I ?_^I sLsil j aLSj i Ij 1 1^ 

. « J^Vl yk .Ui-Vl IJu of J ^ oiJ 

Jp Jj-aJ-I Luki-I liU ?i^L jU)/l Jl. ^ii. IJLa JS- J*i; jt ^^^^k^" ^JT ,lL bJjU._^ liU 
t^t ili^)/ L'lj UUi; LSa;i.l ^- j_^ tol_;LkU SiUil oJjdl jl_^ J |,i:>^ iJVl <.!» Jl. 
J^ jt Lie i^JVl .JLA Jl. ^jw-^ <;f jI; .aji^IjJI V=IjjL.j I^IS:-::SJ ^y; ^kJI ^you J^U 
li) dAJIyjJl lijjj}\ oIjLj iUji^l)) ;JL. ,_j*-J iiUil ow» iJt-. ^j .Ll^ iK^\ 

. (Ojl^^^Lrflj Jai-I 

SJiO^ oVL ol^'UoU SiUll .UU-I oLjlk J5 jIj^I ^'1^1 *U ^' ^j^ .oU i(,^s:>Jl ^) 
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[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



Lf. 3-iJl jis L^ IjJiS' jlj I \iy^ l-frilj^' ilr^ iiiUai! ^jIjj- 15' o' i:^.,? — '' c->«-^jl 
Jjilj ajLju _^ jf iiii LJufr ilJu» JaaSj ■ («J>^I j"-i^ fLJ t;^>>i Si LfPbJ oJlj! . 7- L>»J 

CjUIjJ-I iJjJ— J Jj ;Ljj fiJox:ia SjSlia OJi iiii |_pj _ (<wJaJl; L-j_;Ai _ jJji jL U »m— J 
iiiUall Cj:>\y>- ^ ^j~^J i oULaJJl ijij t oU-j:Jki ^^^ j^ruu f'jj J> J...a. : .,.. l l v—Jukilj i Lijl 

.oLp-LilL ipydl <.«,;.,laU 

. JjVl ilA>! ^. 1/ J^ J^;^; UX^ jJL, ^ LJ_^ ^Ul jV * IJU J-J Jp djj:>\i ^ 
LUii tjjT ,_;«Js jjjli 7"% (t— '^J jf I.'.h.Ijt.^V tiiiUail ^y^j i^}~J> J jiiJi lliii _)Jj 

. iiij ~Ij Ji>J jt Jpj iiiUall Jp i-JUdl Jp j>;ji^ 

lL>- j J^X: . u-pUail ^}i^ . *ijA\ 11^ JJajJ \^[ . LJL- lj_ji iiiUlil v_jJj' L» 

.iJiUflil J-^ r-li5'_j> ^JliJl 

. JbJl JvaiJI J UjLlijf ._^ A;>-y-- t|JL]l JUi I Control (»5l>dl yk i^JiJl J 
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[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



v-:^i J ^jji- ^^1 v^ii^i ^U 



j_^l lyU cSit>Uj Sabaoth ojU ^^1 jli Ja^ iijydl ^^.^l a^l h}^ UJ, 
J>oj .J«i so^ij iLUj j^ij ji^ ^i^jij j|^ i^^^,;^! ^LJ, ^^1 j^ ^^^^f ^ ^ 

^Lijj ^c^ j,_^| U iJL»j L^i ,^j^- of cL-L \ iO^^lj j._^. j^_jL; ^UJI dUi.1 ^ jliil -^'| 
.j_* Jii <_iJ ^^. ^ jlL^I ^ ,ij3^| iji^i ^. ^ y^i ^ Q^ (^^^ ^^ ^ 

^ .Uili^.^ljf jo^ti ,cyi. ^ ojL olit <>^i!l ^y s^ a* .^jVl jJ^ Jp ^|>|j 
^^^ jSo cLLp oVjUll ^ ^_^ ^f c\S S^hu^ ,UiJI ^j_^| jili coU ai jl^'ci^l 

V ^>^. ^ .L ;_^ ojU jif J ^j ; j.1^1 ^uivi ^ ^jVi > :U.| iu;> V^ J 
^1 .WjVl oUI_^lj oL-Ul ^ ^dJl ^_^Vl ,j^_^, ulkiJi ^j .^^1 ^ji^i ^_jj| 
.1* Ji^- / ^bUj .la^ ^ 0,0^ ^u .Ul i^^:^ cJl^, .„Lf/u._^ ^L jl^- 

• "^ <=? r<^ J^ is^j 'OM J^'i^j i^>; >-.j v_pt aiu . A*ju)i oUi^Ji 

. *;^ J ^- "V s^j (.Ui^ li ol? ojU ^ ;(;b :$Up >_Jik. ol^ ^UJI jf ^l_pi ^ 
*L.aJb j^l ^b c^jVl > 5LLI -kj^ :^^ ^ j^ ^L ^UJI ^. ^ ;^|. ^,, 
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' cf°^ J^ («^ ij' V^ |iWI jl - Ji^ ^.-SIS" 4il^) J yuj _ OjLa ijjjt il^t J 

. vUiJ ^.^ ,»^;>^l oU_^_y. j^^ oU_fi»il ^*^ ji <_l£> ,^'Ujj f__JV' ijS^ ^r-jl? ^j 
^y~-i "^l V^' J-j' '-^J ■ c'^")*^' «-^' c^.Vl -JiL- J jlS a:5J ...^Ji^ jLkJ. Ji j'^\ lla 

^^L) Ll3_jj| oUUJI i^lj t ^^jl ix__> Sj^ip U-y^ ijji; . till Jp ^ : iJUil <Ca^ 

. "i-J-^ J_r** >— 'jJi jw5 -Uj tAwa>s-" JiLp AjIj Jj^ fli'l ^-^j I L" Jl "r* 4~AP aJ*^ jijJ^ ul 
f^ ut J Sj^ i-tj Ai5-b^l . ^ji\ j_jXi ^j^ <jJli i>j_^I J^ t ol JUL Aii>JL!l oIa j^ 

ci^J J u^^' 'j--^J ^-^^ Ois'^J^* j^ ./~J' '^'^jJ^ J-^ Sj^JUj SjJi OiUil ol_jJai^ jUa_iJl 
J.OJO 0^ JL3-f Mj _ jlk-iJi Jiji . S/jiw b-LjJ jUa-All «>^ t 4jl jJl J . i^jA\ ^\j^\ ^ 
jLkJLlI aJs?^ C-JIS' . 453U-I ^^jla— jJl jj-^l ^Ul J jji^l *5L* jlj^ - -^^-aJj i-i_pi yiL 
. j^lil |_^JLiil ("UiJI j~Ju Ji c-LiU JuJj^ JS' J jLJI JUJ.| : -C-P cijJl J ik-u cJI^ l^^ iJjls 
»lil tiaii iJ^:r*^l »j^l tLJVl tUjIj t^ J5 j^^JJ J C-:>,^ As jUjWL ^_^1 Ijji. jf ^ 
Ji jlS' yji\ 1 1*. dLJ| jj^ . Ijy iS-bVl jUjJI ysjij tjoi JS j^Ji t ,y!^l Jj>ij jUa-JJl 
rj^ <jIj ij»^JNdl ti_f- J-»Jrj i-u-ii o_jlij j_jx*j jt Jjt Ijili Ljj j^f iJb-j>. JI J^_j 

. oUUJi <^jU J lj_j-,<a^ jUaJJI T^t o'i/l . <X»5^ Jjj 0ltj..t!l 

jj_va*)l ^^;-iJ aJIJlJI oIjj-^I ,_j~$Uj -(^j>-f *JW^ ^-^ lS^ -iia-— Ji il^jl-l oJLa 

jj IbJl J j'jUjo JiJ_ji /jJUi ilbb (l)t ilj-d l../?.A^C^ Uij-% jjSi jf yH\ r-bi N 

ip_j;:u "ijjlj^ Lilj^ J^^ Jj^' f-J>" J-^ • *^' (i^ j^'^'j 'f-^' J* -^'•«^. L^-^^f ■ U_p- 
. I j5L»j . . OaXj oLil 4~*-lj ouLJI 7c~tj . ujLJ.Ij jj— =rl j^"^ • ^j^J ^'-^j^ ljuI v^ (j (_.... ,j." 
tLSIjJl jj..^^! J jLLJJI ^ v'^' |,-*Ull jy^ jjP t:>Uj "^/-j jl5 {y,jiS\) Jil IJi* 

ykl_jkll (j^ f_jJl lla i.J,.^.. lLjJJ-I JU!l jf J^ . U-l* J cJJ>l fV o-'i^'A! (i-^' jlk-iJi dJi 

j_^Li -Lis- _ a_Jlp jJLlaJ jf ^jiCc (jJJij «iijl>^l ISLabjjJLi jliJi j_^U!l» tJL.^ V"r^' 

. 1829 (.U J ly. 6ji Kr^ Ji t Thermodynamics i^jl^l l5lv.LJiU jlill j_^Li!l jl 

jj)) : JUIS" jjjLiil IIa jj>'yr ii-L^ jj^ .Sadi Carnot jJjlS ^^jU ^^j^I i^r"^' '^'-^ 

jiilJi du J j^. jf Jl J»c .^T fUi; jt j^ Lk Jj,>. fUi; J^ ^t . jli. fUi; J^ 

. aiUlSOl ^^yJl ^ ^Ui^l X^l *l'^l '^J ' VU:;p-l 

j . ojij JJ>^ Wtj-J^' ^^-^'' ' j^f' ^^JLiil iJi;Vl J5 ^^' Jlill jyliU lii I JiUj 
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t entropy AliiiVl ^J* |>_j4i^ (>Ji.i_J tU /"lii; J ((j^_jiJl)) jl Jii-I i>.jj ^_^_^ C] 
CUiJ t^l jl i^j^l Cj)^ .oLkJI j.J^ ibjl La /.Ik; Jl>- ibjl yL$li t/.Lk; i^t j-i ^U-y,, 
Oj:,[i y> jbJl j vUJi j[ Jl La jwJ jl Ulp . oLliJl iJl^ j^ Jjjj jl aj'IJL. Apk_j "^ jLl^ 

. o'i/U-l J53 ^Ua _j4i IJu ^j t ^_^ 

.lA_pj 1.1^ Ji^ "^ J^ ?^^' cS^jH^I ^y iJU J U_j^ |1UJI Uj5; ^ lia : JU U 
Jul! J_w- I Jp A->-_^jJl UiiVU ?ijl_;J-l lSL4L_aj jlill j_jJL4il Uko L. ,_,a^ Jp ^yU-i 
jl U ^iJi t j.Ui:;"Vl (.J* j^ lOi^ J_L^ ii>-» i^lij f '^^' y^ ^^f iy> ' V-l oL'lS3l 

Jl d-;jJ-l (.JLiJi iJO^- li^^f Sj^ ?jliJl jjjUJi iju Jij- "y jJI iJijSfl oJlA Ji. ij>._^ ^ 

!ti_;i ^ i:! .UNI ll» J ii5>J.I oU-UJij ; jliJi jjjlill ^j.i::p LUiil J;5| 5U.1 j^ 
wiiJi . LiJ^ jliJi J_>iliJl ii:>Usl lSJL^ Ji ,j,akJ. J>-_jj ] j^l ji^j . iJl Lft |_yail:; '^ 

ti_,A>Jl Lj-ji*^ A-aLoj iS^jLi;;^ a^IjJI iJijVl J5j ijiiil »UiJl IJia Ji« itL^ jb^^ 
JjL>- J~..i_il ^ aJI Jp %j2i . liyry (pb Lf;53 t iAJtsii 0_jSi Jij 4j_ji j^jSo ai L^ iulj Jlj 
Jl <x>-lj ioiU^j ^!jl^ cjIjvU cU (jj'b j^ ("Lki JS' j*^ tA^Lstf JiL-_>; LilJw U »lJi 
LfaU J^t ^jVl 0^ lUlJ^ UUiJ U-ijI jUpI luS;? '^ IJi . Uj;uL- i>-jj c^\S Ll i_5_^f iJiif 
oUUJi^L; jL 4jV kU. LUi; ^ _^ t,^...^! LolkJ v-JL; -u^ »^l .^^^..^l ^ 
jjj^ ^' "^1 t,j-"JxU ^ ; . , , o ... t . J l ^IkJl ALii-j i^JUl f'lj<-i)(l (i_j:Uw« jf «jj .iJjS3l ojlJLLj 
.Up ^Ij J^JL■ (vi'ljll ^y\ lii j_^_ j^l ^ Oy^l "-J"^! 

Oj^LId .^ jiai ^bJl yyil joJj /Lc^Lft U_^U jliJI j_^UJI ^ Jxji jSliLl .Ju jj 

?e5jl>l o_^l dUi jj!, ii .(,j_jSai ^jl>.| 
l^L.^ jUl j_^UJI jJaJ iJjU J [Lp:. ^ai jyJI ^[}s. ^j\ tiUi ol^ 
ol^ Oa.fld. .^l^l ^^ iiU Jlj U j"^l j^) Uix. Llk; ojUpL ^ j_j5Jl Jji iijl^l 
ij^.w S^a jlaj..ir cJI j_>S3l jj^ ,dj^ ^j\jJ~\ 0^1 LJ._^ Jl IJL* ^iUi t(AijJI 
J j.lkjN/1 (.OP 5iLj J^ o^'dL . Sjl^l obrji J ^Uk:l j\ ^Ujl J^_y. N d.^ t ^^jLJL 
c iLs^c^ \XiSojS j i\J.\ ^y,^j , (.UiJi JpU; J5 J ;jl>i i>.jj ^jLj jt Jl jlx. (.Ui; 

iJl ^J,li t t^jl^ Jy ;5f yU J jjA, jt i^gaxw _ iJliOJ (.bJl j_jjdL _ i]yi j^_, (.Op v....^ 

■ -^j^ '■yr Cv'-^j ' iip"'-' '■}>■ •^_;y i_jL«^ J* iiJJi Jj«i; t ^>Up ttiiJ 

V t-L-a^i jlp iJ^y, ^ ^'is- ^^Lj ;j_^ii)i iij, ^ ^uiwi ij^i obis:Ji c-J 

;SjljJ-l ol:^Ji J J> i3L» ^_ |I jU t^ ^j 4io tjjj^ (j> oji J«v! of j^^. 
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j^ o. ^;=r ^i ^j 4Ju^ J j_^^l| ■>U . iUJl J .'^':i/lj ^jil ill ^ oU!>UJl ^Ltjj tUJLdl 
Jy.jJLj^ jj> Ul t^f ijjii Jp Nj IJla Jt jll.'! jjlil! 



jl ff^\j ^_5iiai! ^r^''^! V *i-^J! ji- 

fa 



^i' . l-ilJu U'iji^ ii^i' ;j;Li 



-'r' ^ 



i^ 



l»Ji:Jl jjJw-j ^M— jj^i tjiiw ^Ui; Js^-Ij j»- (entropy j!)L>-Vl) ^liiiiNl fj* J ,j»-^j^ 

j>. JJjt t3i- ..sAvijll (»JiJU .iuJ >-I t;_gi ^5^' IJ^ iU |»Jiji ^L-^ Jp j$^ ^ .j«-^_jil 

. jby- "if JS^ (.likll v~JL ijbLl jv_kdi i=rji j^i 
•y) _(J^._j-Sl. c-.>P) v.> *:■— ^ o"^l ^j^ *ij^ J ^>-~il j'L-' ^^^~~>- c (1879-1831) 

.(^^^jiJl jLlaw Ju<J 7-U53I J jl ;^ LiJL-jHiBj jl J^^ t^JLi* 

jlill OyliJi j<^ iLS'iJi Jj_^U iijlia Jjij 1 i^jv-Jl j_j^ JJ L. i_sl tl871 pU J 

j^p j;ixk-J Jl |»-~2j N_jjA^ lijj;-^^ LjJ jl (jrfjjijl : j"i/l 'lii^ iSy '~^y-^i ■ ^j'j^'-' IS^;^*'-;-^ 




(9) js:^ 

(jj^ lij-"^-^) - f^' '-^ '-^^ • '"-^^i '^\Xj\ SjI_/- a^jj J jLij jy_ill LlbU bjf i^j^' 

^ ,>_., a.11 0;:-! Sjl_;^ irj^ (J-4)i::>-l yU t (•Uii'^l /"-Ui i?-jJ (^t - (JOj-Ij 5j1/>- i>-jJ J U^ 

j_^UiJ Uij . Jif JUL J:>bil irjJ jj5i-j tUlS^^I ^t j_^ (.IkJI jli i>'^l ^1 
oy«. 1/ L^ dJi Ali^>^ ,>s:x, . ^jUxllj ^t>Ul Jl J-i ^j>Ll j 5jl>l ol^ji jli Jltll 

.JLJIJ5 

. Jby ^^JJi oJjJI J LjJJliJj U*«^ of «pkuJ iiUi; 'u1a;u-j 4 j'yi j;rU-l j ^^' (^-■' ^" •-' 
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Ai-\ J jj jlL| Jaii i«i_r-Jl olijj^ MA-J iiUiJl Tcij : Jlxll _ JJ-I iias:- ji _ Algorithm 
JUJI oli.;?- ^>>- ^-t; j,^ . ^Ull oUi':>fl J >a ^xijl ob^^l Ut t^'^ j»_J ^ a:..|_, 

(•iUiJJ i-ljjjj »jUaX; tiihsl oLe-y-j iSj:>c; jjjl ijLUl ol_^ jj^ JJ* '^y^ iijX^\ j 
aJL-j j_j5j oJLsi ;]ii- J jjjt ti5_^ ijV i-UiJl lfi-jJi\j t Ij-iS' oUjji-l cjU^ i-ikii 

obj ji-l jCS j\ 7M— J jl C^jijJl io^ . Ai-ki objj?- JjJi5j t jiiil i_^l _j^ <(j>w ixj -^ 

. ^^^ t> l^lc^l J^'^ (V"3' J^ JJ>I ^ 

4_>-jJ jjSci^j lAlJaJl objA-l ^y J^l i—J _/^'Vl jv~iJI li^'^r-'J t Ou^l olUjjJ-l ^y 

J aJji 0I5 U Jil (.IkJl ((.Uiil (.Jp) J^bAl jj^j ^Jit jliJi jj Jp! JjVI J :jl>.l 

. Ljl^ lijli ifi\ ^sfi^. ^^ iil-Ul 

Ijili j_jX; (C-JjjUJIj jUJi (^_):^ (i-JJl JjJJw^l) jiidi UUii 4 7«-^'j ij^^ o'ii'l bjUf 

1 . iijIjJ-l ISLaliijUJ jliJi j_^UJI )tJ ijjijLoJl i_jL.3- (Jp i T^lj (J^^ /•Ukj'b/I iirj'i /"Jj J* 

.(ioJjA^I) |v5o»Jl (iji* oLjJiJI Juu Ml iijUil liJJj J^~i^ iiJaJ-i J ob 

^yi oUjJLull oJIaj tCjUjinilj fUiJI (_5JUj "bli tiiJUiJi JjUj Uxp oj^ajJI jl aJLII 

Ji.m jt ^jS:^ V -ciC] t J^ IJLA J5 . LUiil ^f Ai«i ^^^ ^LkJl Jp J»>j <o| tjs:-! ,^ 
tCjbjjJL-l ip _a -yP oUjJLiu l.t'..,..; jl AjU iiJUij A^oxiJl ojjjUJI f-LkLj-l jJi . j^' jji 
^ JjJLwaJl Jl jj: tj^l f-JLJ j! ^ .«i.;k:.....'. !Ai lUIw LoUaJ pUiJI j_j5o jf JUL; ^jJ>J^_} 

oUjixil Jp J_j-,a3jJ i«j^l iJliaJlj oJir jt 4--iJ C^jixil Jpj t iiiiil "dl:!- JLki| jji j^jliJ-l 
IJL! i ?-Uail IJLa ijjUaj di^ii jlj Jj 'y JLJIjj 4_Ai-« y-l;.,r^C _ ^ _ obj_)i-l tj^. Ji . i<ij!)Ul 
,_j)wi_)ll ^LiitJVl 7w .jUJI (J Jaii jj};*" "tjV tJaii Ljwij^ J,>^ ij*^ lS-^' (t^iUI jli 

jf Ji>»j iJj...U tljj*:?- jjijptJl iji-i* Lj«t"j^ tijjLkJl J^>b=^l ?>Li;jl iwjL^ Jp jUJI J^jl-s^N 
jUJi Oi; U!>Uil (10) jXi jwije • <!-^ (^jl -^ (*ijLkJlj j^l) jJLiil L.LkJ JS3l J'ib^'yi 



I — 1?***' (£i 1^ 

Bl en—* 

(10) J5^ 
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<ijMI Cr* «^' S^-i 5r J^ Jj ' (B) SLiJi ^^ 8 jlUJl, iiUJl J ^,^;^_ oU>Ll .JU 






lUlJiJI 



^^ss^^ 



r^^li^^^^jy^n 



(n)j5Li 

j^ ^ ijA^ ijj^ -oii t5_; i^j : Lj^ ^uij (^1 J j,i:>di j5Li Oi-i (11) js::ji uf 

l|Iii 4_iUaJl ^ J^ i}%f^\ JjLo ^_^_^I J_^ oU>dl Jp U J.,.i>J .(10) C^.>J| 

(j 4^j^i oLikiL oUjiJ.1 |»5:^i ;JT ojli- . i^-i; ci^.^^Ji ^i^ (>>- ^^ iJT j\^.,'.,...i 
(.UiJl J (.SUJI pj , J^' JJa:.^ Jil^i J^- ^i_, (^^^^\ ^1^-) ^1 oUjjl^ 
:^UiJl J*.u ^ ULLui Sjj^ uiijjjJ> Oii»U iiU of ^^_ Jil .ijUll oJi* ^Ut J* 

iiJ ^^1 sjpUji ^gf 1 1^5:^1 oy^- jf c.Ujji_^ (2) . j^^-^i jji-jf ^\^-^j±^ (i) 

U-J ijl>- J5 Jp .ik_j o^ll (.ai.::_J 1^1 iJUJi i_-jj,l oljJiJi ik--l_^ ^^^ ;i5LL. 

. I J*- Lws *5JHi!l o|(Jju ipLyO tjJLA 

^ aj-LL^ JJ^j j,JUJI ii>U.j ^^- gisCJilj tiJI^I Jif ;]Lv Jl iJ(^| j;5'f aJU j^ 
J.*^ U--J '^l j> U ,Ss^\ . iii^l ;^jw!l ^L,f j_^- jJl ^ l^V t iJUjLu iJl5lil 
jvSUJi j^^_ ^1 ll^j . UtAip \j^ LJ.Lp_^j jLj;>U i*_kJI f-U>-> tL 11-4 U J^ Jp 
Irt '(^^>l) fUiJi Jt>b.^l o^ fS>c^\ Jii c~- 4ijl>l l$L.L;jJJ jlill o_^Uil ^ Ujbo 

tiui ^^J>Y i^-^!^. ("J^ |i^^>«Jl of J-J . <d;>-b ^liai'Vl j^O* oLj Jp jlill o_pliJ| l^j ^yij' 

o_>:iiJi ^ LUi ^Lj j,i:>ji oi jyji ii^ ^ I ja /us- jii^ (.Ui: jp jwi j_^uji jii, (^ 

oLUp Lj-,ji lil . j_j^ jjJU 4_;l .(^'b J5 jliJi OjJUll 1^ tUl^ ^5^j- (»i^^l 
^Jp SjLjJ vr^y ^;J^*^ 4?^_j^-iJI jl J_^ (♦iC>iJlj JtAi^'yi Jp O^M-^ fliJ'yij is^-^^l 
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L. lJL»j . J^ ^1 j^l^l V ^_ji j-i^ ^j ui-^ A^jj .01 t ,j*~J'j^ ^ lS^-*^' V-'J' Cr* 
t j-UjUJ wuJl L;r Jjr-^' i^r-'^' r^ ^' u-^'j^' (^ ">^ -^^ '-^'-J .^-^ V-^^ 

<luj> oji U Jl jwJ 2^lj^ -^y Ic^-^ 3 ^^^ oL«>« oLUc iJLA jj5i; 1^ J.^_ |»^::.J| 
U-l oL'lSiJl J-vjU j^ j^j t ^Ij I'Lii jrl:^ ^^ ^>Jl IJ^ ,y (vlJ^JlJ ' (*^^^l J^i*^ 
JiS'j; jl •>• • c JxjI ii>-t J_jl»^ Uli:^! lilJ .SM-^ (»^^=^1 -^J '-"^^J l^ci^M L4>*J ilf^jJ 
j^ J J- ^f ,>-. IJ^J --i^ J-\,i^^'' '>' -^'^' ^^^ ^bJ ^ ^ U^ J^ ot 

j>}^ ?oij_^i ^ liL. ^' .Li5 b_^^ ^j; ^it ^ ^S^A\ ^. jl ^jVi Jp ;U-i 

olj>Jl j->-;j i(»Ji:Jl «JJ <;"^l Jl^VU Jbi-}J v-^l *^'^' / 1^ u-J •i>"-JJ-' '(ij^l 
jjj oljjUl cJ/J ilOA >j^j .Lilj L.Lliil iJk:^ ilj^ Ifl JuS'tJl. !?^l •^^i V-'-il 
?lil OJ^ liU .^ Jit J; lOUVl <j j.>. liJJl ^1^1 -IsU^Jl iili Ji- ^jJ lif ^y S-lcU. 

?^Ldl Ijjk Ju Jp ^..U-J ^_j 

-ijf^ ^_/ ^Ui; ^I bfi "^ \^, i«lMI Lil^ <^ ^1 y*<^ jf ^jf ^^ jt M^ 

11* «^j .U5 4-U jJsi; V iJjJ-l UL.LjJiJ jliJi u_^U!l oli JULj /uiJc. UUii ^1 aJUjj 

t isLiJl Jjj j^ I r-; - .li ■ - : Ak....Jl aJUI i|/>JI^ /»ji— l-<J>-yiJ 4 i-^LiI Aw»l>- iillA J;>-_j; 

UU iJlS't iuU-l l^orj jli .<^lil J olil Jj^ LjtjJ 1/ ;S_^ '^yj »lil 0^ ^^ J (iJUll 
f-li j J»_^l i_-vv- (t:^') ^^' ■^'-'^l '^^-^^ "-^y "^ ^j^- i^ <.o\^\>c.^ *U,lj Jj^l 

JjV ?,»Jidl ^ Jpf i:rji >11H ^1531 olijist oNb^ ^y Oi^U-l ,-rHL» ^f J^ lo'i/l 

^ LJi5 U^ JjVl ilU-l jJu iJUj i ^jiJI ^ Iji %'li Jilrt '^ 2\>^>l J-^l jf j^, ^J 

^ gu irj:> '•iLki l^ts-j .lilj J.^1 Ju ^\^\ ^\ Js iJliJi ^JU-I jJJ 1^ ^^1 



;JU.| J *aij J.^1 Oii jwil^l ti^^l J-^l L-t . ^UaJL; ;j^>i-II hX^\ jS- ,>iiJ.I iij::-il 
iiUaJl ^_ tolkJI iJ^^:i--l .--L^ Jc iuj Up Jj-^I ^ t;5ji^*^l V^IJl Cr" ^'^^' 
iiiJ-l j i^l IJLAj ,kJ^\ iiUJi JJi- .Lil J ^ oLLJl JS- of 1^ ^ . J.>i olSJl 
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.A:.^! ^jAI jil_^. UL^i . bj^'u^ ^- ^1 ^LLI ^- j^i! ^_ ^^_j| J _ Jiu,.,H 

^1 : JML. jliJi j_^UJl |,^ .o^bjJL l^A^- ji ^_ ,;j)^ (.J^ ^ ,-^ '. ij^ j^ 
^-i; .^1 d.a;4 . ^_^Uil jL^lj J*i^l ^1 J:>^::^v;i jS-^; i^[^\ ^ -^^ JI ^1 j^^ 

u_^LiU j^is:^ jii. 11* . L;iy,i ^t c^ ^t^i ^ J j^^ji ^_,^:;^_ ^_^^^ ^is^rj ^^ 

U^ o^ jJl u^j^l ^ Id^ 'lilj J-^b -».> ^t^ ^ ,UiJl j^_ : ji;^ ^UiJ jdl 
J.^1 >i-. jt JJ JiAj . (^UJI JI J^Jl ki_. ^J L^jo, ;^iujj jo.^^ L» ;!j^jL. ^yv'l) 
ill j_^.^ jl ^^^kx_J U^\ J .jl_^^;i jb^ J:>^i^| ^ jii j.Uij| j.^^1 ^^_ ^^^ J 
l;jjr_>J IJA ^ . ikiUl oLJ-l ^'L- cji JJ^. .^^M ^^j^ _ kjUl J^^jl iili, ^ i_;- "; 

.|f-b- Ijji oJil ji_j^ ,_j1, o^ jviUdl J_j^ ij^l i,jU, o-ljfj U 

: V ji ^\>iJ^\ jj^ ii^jS *5;^\ 

o^) ob^j-^yj J-i_^U v^.jip : U t^^ J iljUi; iJUl oUj^_jil jf aijj j* 

^.l^Lj ijv,;*^ a^-i^j ttijl^b '■'''^j '«>^ J^^j (lij'j^ 

j-J : (>. Ic^ i>^. >*J 'j'>l i=rj^ J (»i^>^ :bf c5jI>I c-dl . ^^iUdl (.^^^i. Jl o_^L; 
^y Uxpj tji^l (^jljJ-l c-ill ^_ i^jjikll o-jjJl jp 5j>J-l Sjl^ i>.ji c-^iiijl 
^J;^lj tijbNij kl^lj ^Ui_Jl J^U Uf .,^^1 jJJu liJU-l i^l ^ ijj.\ ^jj 
J^ Oi^ iJ^I ^. "V JjVl iUjD . ^^\ j UlJt ^'lii_^ o>.>. ^Ut ^ ^d^Ulj 

'if JLi 0_^ C-;>JI jV t^jlil J_j;^jj| J J/^;LJL, |»^L Jji: jl J^ ^,k„j Vj i^'^jJ!. 

; ^S^ oljif p-jK t piliLiJ ^j1\ hx^ jfi.j t u^ p^ 4^i^ iJL* t IJU /^.j . 4j jj^j 

.-d:)b.:-l i>-ji jj, jjJLii. jvrl nijs^l oIjKj 
jJajj iV> iil^ J::^ ->-^ li-JJ' t'-ijl^l lfS'_jL. jj». |,^:ii Sbf ^V SiO^I ;_jil 5l 

Jit. >_ja* li (.IkJl Jjuji jl j_:>-_^l Avi>j t;>-Jlj (,5:=^l jj ^IkJl Jp ;^L. iLiJi IIa 
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lj\y>- o-jj Jp ;liiUil y> ^JJ.1 '^^SJ^J~'' f'-^*^ V-^^J •>-'^' "^j-:^' J ^~i^' •^^.>^'j 
vJyC jt Lajj r-U>J Jj tJUi j»i^ Jl J^ iiaLw ^j-li.1 ^yO jf ,_yiSo ^ Mb ^ 

liy^\ lj\j^ jjiJ UJJLP itib. .O'VU-I ^yuy j <!.>«—; iKjII »JJ^ J:^ j5l£ t(i^lj 
UJUc-j .\^.}\ ,j~«-^ >j^j*Jl' V'^^-iJl i>» ^■^. ih-^'^ JJ lij'j^' ^^1 ^- ''-^ i.aii^ 

J^ tJiS] jJjJl JbJbJl iUil Ljtvs Ojfj U 5jLo tSJLpLiil N tUiz-"^! ^ L .... T . I I ^y ^1 
oL-jjI^j ^j t i-ijJ-l 4_:lJjwJJ iw.uS!l |,-j»liil J ^1 Jl lJj^_ br i ^jilail ^jII 

. « JJ-l Lk^ = ,,i:>Jl 

oJUsij ;J.»J«i! 5-l*li ,y ly ur*J t >-'_^l i-J-'i'l J^ '^.J^ j^ |»iC>dl oU_)jl_j>- 

i)ljL .-Lli: j^;Li J «Jla Ji4 AilkJl J^b . ijJ.1 jf .ji^l jJi^ jl ^ ;-Lcli ^ (Jjl>-I 

• . t r;^ j[ jLe ixJai ipL^ - 'Wjia Ji>«^ -l»l_;^l ^1 . i^lfill Ji.il^-.^J L-J^Sil SJ^I — C oLLaJl 
J.4JU . ^I_^l i^U 'i^\y Ju'ljJI jJL»il i]l_)l ol^Ji*; J-k; Ji_;k JP - (Wj jf (v^ro-flJ lik iJI 

jl ^\i\^ J5a Jp olj-UJi (.|ji.:i^l . iJ^ J*p jl ^k.:- jUJi _ o> J^ Jp t^jbNl 

. i_sJil J-bhd (t-fU* J jWjLji?-N Ui» v*jt^ oljjip 

iii^^k; (.U *5^ ^Ui j_j-^ jt (i-l*Jil i>» l-ij' («-»J ' *i^^ ^. Ij'il-^' j^ ^^1 **Sl^ 0[ 

. (12 J5Li) ^_^ >• j.Ui; J j,iUJl jt iAsi ^_y cLSi>-)l Lp>JI ^1^1 ^jp ilix-^ 




C-tSU' 



r£^ 



«bl 




(12) JS^Ji 
((.IkJl) ^j^^l JpU- Jl B, A ^1 ^. .(.Ip ^ (>UiJ h^J. i^j js;^!! bj 
j^L- ut 1^^- "V dUV) (B) sUiJi ^ (.UiJi ^ oL.>ii ^^^>ci\ ;bf J,ii^- . ,,iUJi ;bt ^ 
^ (.ikJi Jp J^. (W ic":^ (-f J=i-i iki^ iijj > cj5 jl o^" V ^f ^ *^^ tif J j-^^i 

5^ ^U«^ j_^ ^1 Jli (.IkJJ '(^ J-* ^' ^ jJ ^'i') V (v^^. I-^J (A) 51^1 
liU ^y.; jt Jl ^b«^ Uj 1^ . JJ ^ U^f 1^ il.1531 3j_^l c^ .Ia uU iviUi ^ . (v^i 
I i-LJI ^>. kwbJL 4JI i-iJi^ L.J t (.IkJI j |,i:?cJJ Lj^Jixi^ ^i5j ;i;ixJ.roU>AL; ^yjc^ 
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J (^fi-^') LAl^^l c^. oUUl .Ia .(D) ^,^ .jjl^»i.| j\ jj^\ iJa^ ,^15^1 J (C) ^,\ .. 

ol^- olJ^I ,.Ji:z) ^U^l IIa Jtcj . (12 Ji^Ji D ^.H-) r^ -'^jl^ ji ^^Sl^i ^U^ 
j~^ J-U jl j^4l;_J . kii 11* j^_ Uj.:j._^ . Jii oNl^l oli ;._^_^ll ;JU-I Ji <, J^j 

J ^jUi i]_^u jj» jx. j^_^_ ^ ^\ >_i_^ b5:j . >_iju ii_^ ;*^ ys, ^,i::^ j*i j5 jl 

' >^J-^' J^ \^^^ ^ijlj^l ISLoL, Jl! jljjl Ixil jl j^pUJl ^^^_ ilU . 50.0-1 i.cJiJl 

J v^ij -<^x.^\ jL ^ju; jl ,^j^i ^ lij .«;ijUi,i oU ^ ^c,y^\ ^^\ ^^j 

. ^\i\ J iJLiJij ij.^1 j^ ;:^ji :,y.j Jl jU>.y Liu 

(ti:^ U»* iiiLl J 6J^j i^bJil J^ lUvi:-. bjLi .Jli^ UUi^ ^^^ jl UjjI _jj 
,ilL- ,»5UJI oL.jjJ_^ j_j$j La . (5*LJ.)/I) ijJiA\ ;JU.| Jl _ La iJOiil ';^| _ (.ikJL J^" 
L.U j/:;^^>)i .5^U!I «1» vJ^ V bi l^jil ji jS^ .((^^! ^Lill h;^U :SJ*U]I 
Uj:p iaii LS:jr ^y^_ ij^ ;^Ui| J ^,.5:^1 jl . ^^| JS^jJU Sj>J-l i^lj,)} U:>U»I ii> 

LjIaL SjO^ j^i:^ iak^ Ji> lo^ 1^ jl_Ui^_ ^bJl J Silil ^j ^jo; jl ^^ IJiOk 
^^ jl Uijf ji . pJi:Jl ^li ^ Lj_i; ,,^:=JI Jik^ jlj ^i ^ j^^i jp . ^jLiJi ja:^_ 
^ t!At. . U ^yii^ j^ i;_^l oUjjl^l Jp J,.2>^ jl bJUi /Li=- b, (.Ik J j»i:=.c: ._i^ 
(jL_;)/l) IIaj . II* Jj^ ,_ii- U jLJl ^ (JUj jl LIp t^Ua^ «U.I Je j_^,jjU jjSiJ 
'^ oy^dl jlj liJ t |4.w- il^ J U l.jiA\ cJLa Ja:jj t ^^^1 Sjl JJl tcj ^y^ 1;^... ^^_ 

. Ai__a J;^ Jak>- 6apLv» dji ^S<^ elk J Lgjwij |j5^ 
jJU^ jt "^jf Lit t jUJl pkJ iJL:^ ^^ aJI 4 « Jjj_«S'U Coyijt)! Jli. ^^ ^jj jl jS^ 
^ (^' • (U^^ ^ i3j.A:uaJJ ijjibiJi! iJi-»— iJl J ^liii^rl ^jy til) L-i^L oUjjIjiLl 
j*Kj Lft j^ liU jjSiJ . Slkll oyjcU Uj J*aJI Jp Sj^U 3bf jf ill ^^i iC_;yUil ..^^ j! 



?(le^_^J:jJ)) KlfyUJl 



_)ii . Jt5^*yi j_;^ajdio 4j_pwJ-« j_^ jf iw^r l-iJj I oLU oli UijJ ^ olisLiJI oIa 

. f-^J^ i-i^» J «^J^ >-kS^ oLUjiJ OjaJ jl ?^L4 ^ii t '(_5i:j jf f-^N>*J jf m^ jt 

,_r'tj J-*' '■ li^L-S" o^Lidl 1^ ills' ikl^ ilLA j_jSj jf 1^ <bf Jl \juj^ o^'^'^ 
<-io t.^ '■iS-^ jf v^ lif • i/M' J^ J^ J^ SjjUJI ol^Judl k-of jj;»-_j »iji aULJI 
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■ « Jl^l cHb I^ 
j,Jidl JU j^Op -Ui: ^^1 Sij c j_^l Ji^ v^l ji ^Ul jLi ^ Vi Jl iAS:j-\ j 
UIIa . ! ?>iUi JJ jiii ^ ^j ^Jl Jj^ j^^^ . 4JI <.^ Ji" JJ _^ ijJLii>_4i-^^ 

Ojii i*c^j; — !l iiij) ^IJ^I ijij^y^ oLlS^ LflJs L^_j^Jj»l-j '—a^j tjUl J* jvLa^ i-i-S" 
ip^U/. sxjLa oUjIa^j I jjUil Ajli[j j^-vj jW>JLll (_5j-i oIjJUjj jUl ic^ oyju jjjJL^j y 

J? jl ^ . JjLc i;b ^. i_Jl UiJl ^ ^\ II* 5l ?^^J (Jp t^JJl J., ^ ?^^j 
^LJ (_Sy^l U5^ ji t |»5UcU ^U; 1^1 j ._^ l^i _)Jj I ^1 ob'lS^I oUpLI; r-lw y, *Sc.dl 

_Ai^ J_jS' jJUa- Jl xi-J liU-l Jj-b _ JjI JSLij jl _ JjJ:-! IJLa JS' lij ^^1 ijU-)/l jl 
kilL- o»J ^y.f ^y UL ^ jSO iPanspermy iJ_^l jjJUl i,^ ^^' 1^^ tSUJJ ^jf 
. "-^^ JS' I Juj ;U-I ^ ;LJ-I . Ujt- Jl^l jCjcl^ hJkSS oJLa jlj ? WjVl J^i■ Oj5^l sU-l 
p-SUJli . UK iJK j^j U5 i>.;>w> J i-JL. iU^I oJu . SJ- iJb^ SU- iJL* cJlS' lijj 

jui jf j_^ ^S^\ o|^- jf ^i ^_j .Uil ^'UJdl JlyJl jf ^'Ukll |»JiJL liL, liwi 
^U^' iji>-^ lA lij-l' ^j^' (i.^l>Ji J-=^j Ju^ ?iJu .J^Jbt ,_ii;j . i^ii jjsij 1^ i: 
■^IcJ*' uij-SiJ 5JiJ_=^ J5L.-JJ J> jj_jJi. J=-l_^ ^jf Jl |,j:>dl p,--i- jSlcj . ^s^^\ 
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-3- 



^>l io^Jl^'^l iU^ : Jj\ll y^>l :iJliJl .l^Vl (JUJI J:^l_^ Ji^ jl ^ 
a>->l ■.Iju\J\ ii^J.\ i.l^Ulj jjL^I iU.^ :2ii\ii\ iU^^i i^jVi ^UJl a>-y rSJUJl 

(NH3) LJyVlj (CH4) uliilj (H2O) .ai jUo ^ oJJ^ll >JjJi J cJ^- ^^Jlj i^jbU (i>l 

a^Lj liiii^l Lj-sinj IJ^UjuJii"! 015 j^ clJjSj {.\^\yLs- ijakJI l.f.A»j />^ iljil »JA c.IcUj 
tLl5U; JLii j>-Vl ^jaj^\ L«f . L?^f i,^Liv» oLSj^ «^ iILpUi4 cJjJl ,j.i<J iLJ-l J o^ ».•..> I 

L-LJ j^Vl oU^ll oU I i-Jiy^l i~S'_;dl CJljU'yi JX) ljfH\ oVjUJi .ii i>w:; 

JSliij t iiUiJl <jlk!l iS'j>- jy i)b^ J oU_^. lij-- 0>^lidl of _j> I U^l 4 Ju Ji* jl^,*i-."5/ 
. iJli. ltj_/; JjVl L^ly J ^jbU jlj^l ^Jl^l ti_^l ^^1 

CJjJl j ioU iJ^j i\J^ ii»~>; CJI5 4^ <!>J^ j^ -^ l*^J^^' I^'*^' f*^ ""^ 

j^j aJjVl, ^jbU ^^1 ti^l o^UU ;^LJiil oljUJi ^ ikis^ ^j .1^ .4^ 

jU.^f ^ A-i-^Vl ^L»-Vlj ti^f ^U-f J* |^_^l y^Vl jf i-ii:5l I'Xs. *ii>j J-i^- of 
Ow:-J-l ■i^l > '-^ JJ-l^ L'^^' J^ -J^ • W-^ 'LJ-I ^L,f jk ^\ oUj^ ^^UVl *IJI 
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. i-UU Ai-^ w^y 1^ jlIUI iOO"^Vlj Oj-i-Ll LJ'j oLy^l J j^jjl ^'UJI ^jw,Vl 

;;;%_. cJ_j5i ^-:-^^ ^^JJJ '^I'^L^' J-^' J-*^ ■ «-UaJ| ^ oJ-3-_^l iljiil! iU-)/l 

(.Ljj^ ol^vi lj;;^f *J^ 'j'j^ ^^j> ^jj^ '■^^ ilrrTJj-M'b oli-ilj Ljj^Vlj e-LLl oUj^ 

jLkj uiiSo \^ Ja-JJL . till Ou t^jLJL f- jjj" jf t^j;i^l ol^jJ:! Ac^ 1 j_jJUJl I JLA UJoi 
Jui J_jJL>Jtl J sjj-S^I objjJpl Ut .tlil j^ iiJj oljiaj ^y- ojLe- i_jL,o jjij^iJ «^l tlil 
iiLt^J JLiLuJl o-L» C-Laj Ujup . ixfU a^^^*^ SjAi Itj^ c-^li 4. 1 .., fi <; ..a jJLp j oj^il 
3J3-- J* i»jlp c— 4J Coacervate «5_^_jiJli) ^--L tjj* L. o_j^ J_jJl>JL| jp cJU<ai;l iojjisi 
|j^,H.J»-- Oii J^' JLaiJ'^lj Jil^l ^-w VJll Ja-._^l jP l:jI>aJI oJlA cJ-Ail ^' . JjLJlI 

. (^-bJlj J>J.I) 

uf VI ;A;li J=- J ;i-L^ J^P j5^. |1 j_jS^I Jl ol^^kiJI cOa ^_> uf j^ |»pjl Jp 

- * - - ^ 

f * ^ f - 

. tiLlJ Jj«j iJJ-.fl oL5jj J[ Ublii o_)5o jU«.^j 1 5jfl:.,..ll j<^ oLSi^il Ojax-/ 

ayT...ll (Cj|yj5_jiJl) oljJaill jli liJUjtll oJla Jp I^ Ji>^ ilr'J ->Jy "^ '*^' (~^ 
Ja^jJl J ^Jlil (_5_ji A^j J jj-»-^l Jp ojjUJi oLSjil idUj ^j\ i AjLfJl (j lA—* t^' i^ ■!»** 

4jjJL>J.I J iibiill oljjsLl absorbs Jlfti^ i^I ^__». ^5! Jl. Ljlta toliJl ij^jii\ 
Jv»^ \j>xs- . 'tjai J5J ijP_jJl ^yjl_pvU Uis jjS^j ; LMy^ UJi' ilxjVl ol* ji ^dio ^ : '^ 

(JjiJI ^t O^ *lj=^l Aj^Aj jl (jif_>>- Jl f-J-/aXjj lUT SjiL^ j^ 7V^ (.iU^ C^^*^ lil 'j^' 

. 4Jljj I JiS::aj . . LfdS'Li Jp <:|j:^f Jl ^, 5.;,0 
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jL^lj tiJUdl JlXJil j^ ^^5Li 5_^l ^^ Jp Jji:J.I >^^.>=r ,«^ j^' j5^ i'^ 

Jj> oij L^Ut Jlji "^ jl5 U^l sLJ-l ^ t ! !i_iiL| sU-l [S i^L . ^ilj Jl ^^U* 

•^ J-J^ •^j-^ *J4r^J ' -^ '^J *^' — * *JL-il i^l5j . «i_j?-jJ *iJJ r^' ■5'_)i' C-ili' . i^ 

^j t;^^l sU-l J ii_^l Ojt ijUl oL.^ilS' t mucilaginous iJtdll Jl5w'VU tL!>ii-l 
. ^jjl L) ij_jjtil iJ-l oli^jUJl Ji. ik-ii fl uV LjijJJ JijUl C^^ ^1 

SjljJu UL.I }y^ t(v5^l 7tj_jb' J Probability Stage cj^\^)I\ iUjj j-^jU ili[ 

r-ij'^ J >^'V|(-i=-'Vl <Uj^ 4_,l^ jjj ( ;LJ-I ^,jU jJ ^^1 ^y. IJLa Jjjjis- ;Jii- jl 
~-LJl ^li^Vl dJi i^j^vi^l J:>bi':/I ^UiJ'i/ JjLaII jj^L; ii=-jil «I» >^j -c^^l 

. L^jw 2ajjJ>-l (v5^i»Jl oLjKLjL) otl?- tSLJ-l cj^^ Ujlip j53 
c^b'LSUl ,j~^j jj^, /S>^\ Tujlj J Elemental Stage aJj^I ^bJI ib-j^ ^j^ 

■ odjj'-^ j'j^' '*^»-^' (i-^' ^-'tJ^' ^^ ' L5«^' •■^"^' '^W* 'J^ ^ r^^' f Jj'j^ • ^' 

i_iwiVl Lit iy\^\ j Jpf Uili aJ OjS^ •. "t^V. ^ i-U?- ^i^. ;^iJl J>JI jlJ t IJlil IJU liisj 
fjj t ^j*^\ tlikv»'VI IIA i>«:;^J • IplJ >-i:^l Jp AjjOi j_j-^ ^^_j i.J\^ jji i_git>^, 1^' 

,^'UJJI)) J^^l i3jJUI iwi oi_La)l «I* Jo^- ijj^l J ,»5UJI oWIaJ ^I_^I J;>JI 
:ijiJl uilLt^^l ^ ^Ul*j -t^l ^jlJ^kJl tui>-jJI ,i>-\-^\S :LJ-I ob'LSaJ 

.liiObj <,,,~va*JI jl^l J^ ^ Oy^j . jJl . , JiiJi ic-.j>l ;,_,*LJ1 ^iJljJ*H5 

jf ;ijL ,_j«JaJl tUi'Vl j^Li Itj^ Jba;:^ (1^^ '^rjj' tjf jj^' <^^ ' -^^l ^^' '■'^'' 
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J l^fj j^jj .■^ oLdU :l;U-t L^'U Ji^!)l; jf dji i*_kJl ,>. ^I^UVl U j^^S^r "^ 
\'<\Ja^ <^\y_ JjU djJ-b j^ljJl vrj^' '-i* -^W- lyj o*» . JJUJ-I a^^-Ij^ J* SjjiJi 

1^ - ^l>Uj . 5^l>- ^J t>i-l jJwi. ti^; of |*^k^' N l^iU ; Jj_pi J L^fj l.\jd\ r^J3 
jJl oUljJ-l J* ^lio- (.^1 o:>^ST of ._™Jlj tA_-jUil oUlj>J-l viU j>. cJLiJ l^f _jjL, 
^/ i^_;^ !>L ;j^y-l i.Ul . (5jU-l jl jUI J i^b^ ;_iJiJl ^ _^I ^_^ik^ Ji, IJu) iiji [^ 

'^J,_ ^J\ J 4_-lj jij. jl ^'Ikil Jp lili w^^ .%j i.Ldl JLio U IJukj .JL^I jf SijL Juu Jf. 
^ij 1 4;U-jj Jit J ^^^^1 ^_^l J^ J^l IJL* jt iU-;ii I 'fjsl ^/ 1 JL.U. ^y^i j_^ ^ 
tUj A^lji Uj;u^ Lfr_i; ^_^l dLJ)!l ^ai.j:^_j .5^ y>jUdl Jil SjliiJl o^Lcii *Ji 

. U-l ob'li^l J ;il*iJI ^S>d\ oy*- 
oLJ)/! ^f i^^j\:il^^ Ji^^\^\^^ I jLJ^I iUJL iU-J.! .ilL" c^l^" 

Ulj 4_ij oLJ)fl j_^ ^- ^ j»ii>Jl Jaki. ^JJI tUl ii^y oL J^ AJi Ji5f o_^ 
LfriUi ,,JC»JI oy*- of J u:phU\ 0^>l (>t ii^-Jil .JLA ^-i\:}i-j t j^>U«JI <i.UJ «^ ofjj 

V^ !>^ OV I lt:il> JakLl sJLa >vij t (Jiilj t^AviiJl ix-k!l jwu' iiii^ j^ j^ H>^^ -^^ 
il_^l) oLp^_jil oV ilO^I Oj;^ ^ ^Iji-I ii_^ -J^i, ..ikii .uJJJt ^_^ ^y, Jp jJiJ 

. iibUl »LiVl hJla jXli! i^iC^nJl o^uj uJf U^j 
|JjJl j^- ojj : (i>-t oljiS^ 1 0J2-J li a>>- 1^ oji |JU)I J^J«J iilas^ jJbi- J.->c^l ^ 

^^ U ?;*_k]l jwiJj ^_^y:>\^j^ . i»il JJI ;Ji;^^ai ^^^ L^:>^ ulJt^ ^iS-j i i^^L-Vl 
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. i^jjJl\ J^UiJl iJ_^j jL»r ^\ > s^jiji JI ioi ^l:^ ^MJj .^i L:::S:c ^ 

j\ J>JLj .iib^l ^-1^1 J ^^,:h_ u Jjjjl ^^! UiL^'uii .U U^ ^^ 1^^ o> 
jL-^ J J^l ^yii^ji y5:j . ^_^| [^jL^j i^i^ ;j^ ^j^[; ^jj, j^j ^^Lil *_s:ib;.| 
>r Uy. \1aj , l^z^JJ L^ ^j ,,:^_j;^j ^^y^, ^j^,, ^^i, ii_J,( bJU- ._-• ^ ^Jf J^! 

.J^aJI Jp SjA_i!l UjL^b ^^1 o>J jl Ll. Oj^ ^UVI IJu > .l«;:«JaJ jl»p 
s.^ :yUi ij_^ ^^ U ^^- ^1 oL^!>y-lj ^l^Vl (.UiJ _j> ,;y.UiJ| ^s^, ^ ^_p_, 
^UJjVl 0- ^!Ap ^ j[ Ls:^ ;jldl J^ > ^>^ i^ j^Ui UJ^t liU .5.j^ ;i>. 

.>! iji-JI j^li ^_^ \JS^ . ^^ ^^j ^lj_j -^j^ ^^^j ^ _,:^ .UJI XP /^^Ij 

lib . iiJ^ oULiJjl ^ iwU ^>^ ij>_. ^^^L U j^. ^iJl ^i^l o]i j^U yj 

;J:>L- ^ UXP ii\jji\ J^\y -^ ^ijl Jj;^ j_^^ ,j^yij, ^i^, j^^ ^J ^^^ ^.j^f 

0- J^' liJ' ^JJ^l a^l>l W ^jti 4.UJI jy.ji\ oli ^VjUL ^l_^l j^jJl oli ^^/jUl 
tit) quanta ol/ J Lj_^ «lkJ| jUii i^^ i^L-iJl ^ n/ s^jj^ ^Mjj oIj:>-j J .L'Vl 
^,^- ^1 oLii^l .Ijk ^ J_s::; ^lj_^U cHJa5 . (l^Jj o^ ^/ I J^ 5,Jw. S^Ji^ .lj=rt 
oL-LJl o_^- _ Jli^ _ .^jUl ^^ Jo^ ;i,^ ^ ^ij^i _^ ^Li^ ^^^, .^^^,^ ^^^| 
0^1^ U^j jljJt oli Ij^j Ij^i 0^- ^'^j ,^_^3j| ,L^ jf Ay- U (jb <;^l 
S^jJ' Cj^j "Ij-^J-I Sy^l Oy=r) iWrl ^^ -i^l,^; ij^. j_^;J| j^ jf ^_ i j^j . ^jj_^| 
(5iJI iijl_^l o^li J A.jU: JJ^ J^l JiJ .jy.^1 j_^ j^j^ ^^f obe-' j>._^- Vj (.'UJI 
; i^Vl Jl - ;5jL-JL Ji::; V t^f _ Uli;;! .b'f J^_^b Jb:.>- ^ ^ Jl_^| oU^ jf Jp ^^ 
y. j^UJl II*j . (^1 . . JO^I ^ _ (.VI ^^ _ ^Vl >^f) i:,_^ oU^ iLA Jp Jc;j L^j 
. ^Vl oUv= *; vl-jj;- ^JJI j.^1 o> of U j«--, t^iJl ^i_^| 
^JU Li^-^ ^^ ^il^l^ol* ULoij coyl_^ ^ili Jp pL- ^UU b:^^ jf j_s^ IJU 
i»>- j_^li ^_^ ^^ :Lk->; "^li- i^Uj .Lilp ^- ^1 «.LiVl/olpj.^-4l» ^^ b'tiUU; 

ijji^ jLs:^ j^i ^js:^ "^ <;_,j^ liiiuii ^.jij_^i (.ijiiw-i j_p ^_ji\i b£ u ;-l^vi 



• (iyjL-aJ' 



*ijj ij^ ijL-J)/l ,^.5UJI pk; ^y_^ jj ^_^- aJUp Uu\ jj, K^i^Jlj) oJLa jU ji 

Uxpj t ^jUdlj ,yi-^lj i_j:5:JI jye. ,_;jji jL^I . L, bU* Jliii j^ j^ j^ _ ]^^ 
.iibiJ.! oUlj^ Sj^l LSjLJ\ joljJl ^. <jLJ tij^ iJljL^ 5^ i,L^| J , -S^_ 
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iy,|_jkU joli cL; ,;,^_ <oV ijv5:>dl j^ \t.y \i\jCjL ietJJl y,|_^| oUT jwL- U. 

^j-^_jll ^ ^ jji Jib 4.V'u J >_iliii j[ ^_ ^\ ^y^\ ji ,LJ,LiJ J ij.^L. ^j 
^J^' ol-; Cvl^ L;ai ,Jdl J^ Jp . J^( j^i^l ^ |<K J^l Ji yii .o-JJ-^l 
ii:iJ-l j^ ^Ju; 1^1 ^y. j^^l Jp tivii^l ie^l oli iJ'Vl ^S'^l jp i,U5ai J^15 ^ij^ 
i^f JUL j_^ ,oUI_^l iJ/J JJ^iVl ^\^\ .lU;^ ^JUI y. UUJ^VI .UJU . J^L 

• ^-^>' (if J (JljJ-l 4Liij L, Ai_jj Jp jjji 

oyo U jX ^^iJl yt 4V J JLxiJi (riUJi ^y« bVSj\ L^U. ^1 2^igi (.IJij 01 
iLiJJ u^_ |,iCdl ^_jL- j (^l^iJi iU-^) iu-j.1 ,iU; J <;f ii^^U o_^j . ^\ L 
/-^.>"^' yJlil Jj to^l J JUuLlI (»5::;.JL; <L^ j^^u ^U- jxJ :;>-ji> i^ jL-;)fl 

itUji 1,,^.^ jikjjj o^:^ii^l otUj . Sj/jii oi^i j;i>j i.j!>ui ^\^\ ji^ '^^i 

^ jJI g^'ldl oli J*iJl oljL-. b-i*; Ljf_^ ;4J ^ of ^ j_5Ul Jjai ^^ iJ^j^ J^- 

j^. jULj ;^ii^i ^vj Jp j^ 3^1 ^^ ^ .^.J^\-. >ij ^ V ^ jf ^.u-..-. 

^ 1^1 iJL^ a^rji "^j ^tlV- LajL^Ij l^.yi ^ ^iU jj^ LK ^U^-^ jtAixJl J*iJl 
^^ jf Us. ^1 JI U-jjL^ J^^ of Lijf oU . iUj:>JLl v'l^^ ojl^l J i=^t "V j:>Up 
"^b 'liy^Vl obJ^lj jj^l iiJijj j^jjUil ^y ^L_^ ^j^iuJ ofj ,^JA\ ol_AU L-iy 

. «-jU ijLj J oUl50.Nlj ci^l «^ ;i>L_j L;U 

. ^i^Jl Ji>- oji Lx^ l_^- ^UJI jj^ \^:;>cJiS ^ 
Jak^) oUjjl/.! ^ %'U bjp oU>(l jl^ Cuh- ^^yi- iihiJl JTLiil J^ J> jl 

iJU J^jJ t^ . ivl..flic^ ij:.y_5 ijwiy oUv9 ji l^ JSj t i.yJiil ^^j ^^ (*SUdl 
l^\^\ ^.> jL^ jsai t iU^ ols::^ J jl t j^ J olj~- iJjU ^iy *LiJ>f s^ Uhi: J> 
JS>J UiJi <j>j bj_^ (.l-Liu^l ^4:c^ dUJ5 . o^_y oliLp i->.ljjj (|,ii.dl oy*-) 
^Idl 2;i|^l ^ J^ > l.u^ ^ .LiJV J^l ^p o>. _ ^^f Sy _ j^l ^ . bil j^f 

.^LaU v-iti^l s^l Jpj to[,J-l iJ/J 

^r :^*>" >* J^l cy>!l j^-! - o'y^lj c;UI_^l J j^iC^Jl ^^ _ 4^^| ,^ 
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oLL> ^_lrf.j J* )jj\i j_jSl, J^lj 2j^j-^ ■ (ti^>-:Jl rj--'^*' J^'-^ V^ -j^^" ki^' ^^1.^:-^ 
si* JL. ^ y L_a- ^ij-^ ^.J^ I. "J^ ^Jl. Jili' (. ^'Lj-iJl l^L; J >-ib;i '^r-'lj- J j*^^l 
J oJui >:j\jJcSj to_^ 5jlj j J^lj jU! vj">bii_, ^ jVl J^oJl jl>l5 Jj^^l ykl_^l 

jii j^ i^'j LojI iJLa ijl5j ti=-_^jVl Jp ^_jJJl !_,/ o,^i_<' ilil? JJLa cJlS^ /•_,; oli 

U jf cJy^ JLaJ . i.!iU-l CJU«j tljil J Lfif .^_«ij iU.j_>Jl>u ij^jiJ 5jUl lZJU . oLijj^! 

jt i_^ _ iijJ-l j iL- oy (^^ (|aJl v_iI5l j,^ . ciS^l dJGj iUJoil sJL* ^yiij! _i 

. jljil^Jl ^laij J_j»- ij^lx^ oLi Jj-ib ryj L^[ _i . iJjUJi 

\ji\ji jf j5^ ,_r**^ l5^ ' ?«oLJijJ» i»JKj ijijj>; IjU . !«jljJl Ljil ,_^;»*i~J diil _» 
? jl^LiU ifib jbiVl ljif» SjowJl cuJI -cuiaU jUfy -1 (i?li-J; J*i; jf jjj iJUj U Jili; 
jI>aVI L_jt jl jLJV 'JlS _» JUi;L SjIdJi cJUi . IjJS^ iJVl jLJbJ .w^f Utj J:^ Jp 5jl JJI 
c^t jf JUyj . «4r |IU]I J /\ -^ J ^ J-i^t y ,^J>-J«j^l JUJI Jl . ? J'^l 
^1 j_;:>j: V jt J-^' CJI5 lil L. LJ^ jt J~^.iJLl ,y JlS" . Cu-i; l^li Jl c~.»_:l c lfJa>- 
.<^L>- ojf>-t Ux^j iuJ ^jS^ i__kJwjj4SUl olw^l jV tLjJl 

.Li Ji ^ "CSJ t4j v-Jl^ (i^l J '•L-i^^l J-^f ^l^ «y" ^yv; S-S-JJ' -J^ '-J^ (!;:*-* 
^a-:. » ! ? V cT^ '-^ ^ '^^ (^^' C^/'^^» • -J^.-^ S-^j' J ^ *^-^ ■'^^^ J* y^f 

JJUij I AiU ^J>^f ^_Jjf jsa ^\J^l ^ L>w.t Uf i>-jaJ /i\ J^j , (H^-aJI jl^ts" SjoU 

. i-l^f ^y ^L'JJI Ul_^f ^ 

_» . ((Uajj i;jw> i-w C-lLS"! JUi t4iik)l -dL «?5jo:-Vl JJ b t_JI je^ IJU ^j^iJ _i 
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iL-UJ.! ^IjVl ^iUb- K,y^ . . jl ^. . .Ji . !?IASU ^\ .liSU i^j ii-jli ;:-» ^i^-U 
(»j>^ ^Jb Jb'i o^.^l SjljJl cJU-JJ K^-^JbUJ >=^^ Jli» l-i* -8 . « ! ! iJidl J^i- l^'-i*- ObLy 
ilJU^I_, JJLL- ^-LJbi *^ 'Jp j_y.Vl iii>- JjU ^» ^'Dl t5y^ 8?liL. Jib. JiU,, .lolSUl 

U lift .U.t lil oLlJJl j_^ Ip_^ J, ^s>.:ui_J o!y. JB «^^1 .Ir^i^J ^^IjbU jt ^^_:_. 

i.>^l,Vl iJ* «» L-i^ v_jliJJl jJ* I — -bj .UJjD SjlJJl ov .Ic^^ >— j'JJl ^yii>- «Viijjt 
• ^ (_ - . • - • i 

. (i?|^ J4^f Oj^ M L^Ui nj^t 
iji; 6jJl\ l-iJV ^_/l; ui JjUJj i|»js.jl> iJULi bx.15:^ '■li-u.f Aa- i jJ-HI* x* 

. kLjjjJj ISjL- di-J o:>^l y^ljliJI jt li^ jt jS^ t JJJJ^ ^ i^_ iJjLl^ ^ 





Jl) 


a: 


% i 


]\[ 


A . 


^ 


— J £/ 


UVi 



(13) Ji^ 

jl . (a-13 J^) iu~; JjJL; ^_^ iijil-l j A:>->>-J^I ■ ^-^ '^^ J^ j'^l ^^^-^^ ^^ 

JaiLlj JjXJI jyi Oii (A) ijl^JI (>■ v-'^ J^ ^-^--^ o^ ^^ (if J Jj-^l *^^ J^" 
iJ^j ;^t^l 0>? > Jj-^JI 0^>Jl:^ (+) oUl (A) hjj^l jfjC^ . (b-13 Jili) ^\J\ 
Jjt «JL*'j/cL--) (A) ojl^l! Jij-U jP JjoJl iJ_H^ b^i ..jL-e > JjX Uj:*^ (-) 

i.^^\J\ j_pJ.I c$f '-^'jj' (^fj^ >*^ W-jVl oilLl J*i^ JjjJI ii_;>^. .ojjx^ (*j' t(Ot>UJl 

iJ^I _pJ >_41l=1-I Jl w-jVl ojli-l «_^ <jJJ- (J t v^l <p__rJI JJii^ j;^! Jvsljd (^' "^ 

; ^j U»jJl J-^l_f; IKa .IJj'Ip jl^^U v-^' ^j~-" '^■^' '^^ -** '^^'^^ »r tf-U' 

■ k^^ 4 Jj-^JI '-^^ri (i^ V J^ ^-t^' i>^ *^>^' 'y lH^ '^^-^ 

(c-13) J .dsa ^[ jUj J^'tjIjjjMl iljl- LJj^ t(b-13 J5li) *::S'> UJL i;jl>!l hiy^ 
^\ oliijUl e|f SAlA^jil Oljijdl ^ijij J JaJaidl (»--JI y l-i»j t JaJaji (^j i~* t> 

AjjiU-l 5y : J jVl : ol Ji/Jl jj^li j* Oil^-^ Ct^jjj-^ jij-"-*' -^^ "^^ "^'^' ia^'i^ 
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^\ (i_«iSll AP^I) JjJ;Jl »ii sji ; jliJi .cJ_Jl Jjla ^jjly ,)e_v« _»>J JjXJi ._jjji ^jJl 
LjjjLJI ''6jJ~\ py^j i^-Lil jJ' Jv-^jLcll O'A^' ilri-''-* J*^J • *^j=^ J* iiaiUJl jt J_c 

. ijj^iUl i^iL-llI jlj^l J^ ejjjJl i_«iSAJLl .(14 j5Ll)ij,^,^| ij\jj\ ^\i J> o_)itf- iUL. 

^.«.,^j lij iJu Jj- Ajuki iaUi J ^.....■.jl y» IJLa) iiUJJl J L— Jsbjw VLf jLdI *.ijto . iiliJJI j^ 

I JU J-*j tji.,^!! JI i_aiS^I |j:>^ J-a; U-Up jLJI oIj^ J* -lail^ iiUUl ol j_^ l-Lftj . ajUJJI 
Jb'l^l jl ^bii^L I J,jVl LjJU- J,l SjljJl iyu" liJ t v-^ i'*>^ >^'i ^■^■^^ ^Jx£i\ ;j>^ jUl 
iJiilAj tAiUUl js- iJU Sj^ ATjti i_aiSII f-ji kiUi Jdu .|^j.^_jj Ij^ Ji (-) ^j^aiUlj (+) 
j^iij . Ji_a!L) JjjJlS' ijjjij if;_;k; <J££X\ J A-jj^SDl c^tJJl i_j^,_ii:j I UL* . a-UjJI j.»i-J 
J,l JUL J-AJ 1 4:u>i^ jjyl Jl i-itSlI J-. : ^JuiJl ^UN o^li:.. O^L-" iJU of 4JU Sy 

jlUJ tjUJi JL.^ J* i^U»il Jl J^ L-JsLi^ S/U i_«iil J J^wajJl J^ 1.1 Jic^ iJU 

1^ toLiJi _j>^ JJ-1 v_i:Sil i:>a ^>l Jt£ .«0 = Q» ojljxll iJl^ Jl Jj-^^l j^ SjlaJl 




(14) J^ 
J .L.j_»j> jlJxJl J-p jo'Ul oL-L:.:. jl i^^ljVlj c-.UUl u>; ii^JI Jl oi\ i_^ 

jf yb Ja>-. ^-^ U-^ ^' Oyi^^l !>^^ y^^ 'S-^lj^l ^'-W^ -r'^'-iJ' ^'-^^ i^ ^^^^ 
jl5 ^L'JUlj v^ljVl jJip of ^^1 : j'^l A.U3I ^j^ J.tzJj . ^ ilb ^ijVl JSL- yU JJ\ 
.__;^ Uii ^yu ^i ^yi %jA ^ Jj ,j>-'\ >_Jjf <^15^ jJji "-r-J^ '^ (J^>- '-/• J^ • ^-J'-J^ 
J jUiJi i>^ sUi ibjl ^IjVl jJLp jl >iil . c^:^ Lr^^ ;AtLJl »it: b^' ijj^' "^ ^ 
1.UJJ1 ^'15o .AP^^ Ujjp i\i}^ UU j^ \j: c-dS-tJ 1^ ^liiJl J:>:-i tJJljJl fUii 
ji^] ^[iJi\ 4^l_j:-j t^lilU i-JL uUaiJi J UjJ* fo^j t^ljVl j^JS\ il^t J^>-" 
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. (15 J^) h\-yi\ y»i; 




(15) J^ 

Lr tL_Jlj\/l t_>Ua;>:-lj v-jUiJl ij^ jLco J^Ip : jJLoLc. ^b: yi (_5^f ly, k^1,)-S\ II*, 
>» j^"^l L>WI -((15) J5L; li iAidI ^^\) ojljjl ^y iJl^ j v^ljt/^UJJl ^Ik J^ 
oLi t ij^l j j~^ iJLa o_)5^. Uj^AJ . iXA\ Jcj^j jKJl *>^ jju Lag (5j>^l) j^\ 
aJljil J J*. Jf- J^^^tlU jiJi Jjkll _u:uij liui cJ_^l ^_^ Jbu ^^ tS^L, jJco V s\<\\ 

Cr* "j^ li' \ iS^ ■ '^•'r'^. J* ^ iKv-iijiil)! p^ J-^ ^-~«j iijjklLi L^jl-s^ ?JU:i of 
J Ajii^ ^jUo-.; <jj 2^- t jU-i)ll i;U» J _;^Ji; t^fj u((Y) ^lj=il)) Jl (i(X) JL>-4 iiUpj 

oU ^ ^U ^^ ^ j^-Ul ^l>)/| JiCjJl J Ji^Vl J.J^I ^j ,(16) J5Li ^ JpVi 



•Mllj 



X L^'*-' 



JL_^ 



U^iji.« 






(16) J^ 

^J^ . JJi il. Uld^ jjJij iIl-aIL; Lj-.ij ii!>Jlj i-*^-^ l(L^I;iil» lift of JJ^l ^y 

i^f iL^ai ^jJL _ iaii ja>t ^_y ^y j^^^ ^UJI i!L^ J oU s^ «^jt:; of iliUl ^>-,,.; 
• (17) J5Li J iy.]^\ ikiJl obijOl yb ^XJi\ ^ly-l lij u/-. 
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(17)jSLi 

l^li liiSU-l ^ A5-js^jVl ^IjUl ij>«J liijjjJl oUiJl jXa. ^_^ CJJl «^j .j\J^\ 
i^fj ^kJLJ oljjji ^ jt ^J* jK (La i>-^jVl) i-jjjiil jt _p ilij . Lf^ai '<>jj> <>jjii 

4-<flJ liilOs-L ^_ji; jf i^tj l^-^Ji; JajU-l Aia:^-. ia-JJ'j t^ JJl>»J (<>-jsrj^l) i-jj^iil r'^l 

.(18)JS:ji_,Jl^j>l jiuib 






*%^ 



>A2lli J>iU-l 






.,Vi 



£-■> 



(18)J5;ji 

. (input) i jjdl 
«i_Aj . |v.$^»<x!l f-j^ji A^j^l Ax^JaJl /^ ^.Lar. « ^j-«->^ V^U- ^iJo^iJLl j^ i IJL5\a 

. ll^j^\ y\li J>tj 4JL<> (jUaj ^^iJI 

oULjJ} tlSCJlSLlI py 4ia--.l_jj ^jJb (ipLJl) ^^j JjJLj iS'^^ ij-JL jv^jsdl jlS' ilUiS' 

. .,.;k'.:JI Xs f-j-^jjJJ iJjjjjiJI ^Ijjl-I jp Jii>wi J^lij <sJjy^\ 

(l)Ji ^U-l cJ_pi (jj iSaii j^ cij i:^ cjfjj *^j^ iLLiJi JJL-jJl oJa j_^ d\ 
AjJlP uOljiJ cjU.j-J>^I JS" f'Uaa^l (^f] Cybernetization liJjwJii _. \^jf-i ,j$^ ,_jJl iJUjJl 
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iiAJill oULkJl t(»i:^l ^.jU j Sj^=^S!l iL>->l .JJ> ^j .^S>^\ J^j iiy^il ^-.U^l 

. iJliil A-pLwaJl SjjiJi >.lj Ul^t ^^1 [^jijSzi\j (JlJI j_jk) 

I JUJ.I IJLa J i.lA ol^UJ ji- br Uj^ jLJ)!l ^liSj lisiUil J^x" Jl o'i/l JjJj 
^ (.tA-. ^.Udi jt ;^^b iiiUil J^^" i^jU^ J5l-^l o^ <*-b W J>J (::^J ^^ 
. JLjbdl iJlA JJL.J L_Liia jul*.j ill*- JL~i)" jjl' iijf^'^\ illJ-l oijk jj .oiLail 
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-4- 



JJUj ^ v-L-Vl Jj'j/I i^l ij>d^\ : jjc^^ jp iij^\ jj, ^^1 jljn/i ^^ 
j>Jl oJ_j> U ^^_^- .ii^Uall j^a; ^ ;,^^| j^L- J> ;L;li3l ;^l ^^ik:; .dcSi^ 

LU^ 4_^U JJL-J jJaJj ,4^ ^^1 J J^l^l ^'l;^ _^^fj 5^ J_J_|^ ^y^, 




>T ^!>blj c Lisping ^iliiU i-^ Uj ,o|;L$I] ^^^,w> j^ jk^ ^_, ^ JiUI Jl JjVl 
■'*-^' iy c^i J^' J^-^i -"''c^ *i.>f» oi>;* cji ^ijJi J jL L. J5-J tsL'bJij o|^i 

U . jJl . . Jit. *15:; y dU^ 'ui>-' (^^^ "^.^ 'f'j^' *Ala^ c*U<ij^ i^iU : ^y>-jULl 

«_;*^ jf i*^ ^^ ^y> ^_ jt ^^ t(^LJl Ua) t J^aiJl iJUij jLcJ ^liil J>.jdl 
^j (> ol.^l ili^-^Lc J^f jjSL j.'>^sOl f^ jf ^j_^l ^ . Sijjai Ljj jf ^jJJi, iijjj 

J^, L.xj^j t(:>Li- ilo.jJ-l) JUi;Vl 4-Lp J Cj^,jp JJUL; ;L':>WI J^laJl <Ay% 
^lillj JjVl ^>1L L^f J^^^ .Li^ JUJ-yi ^ j"f pS:, ^^ , ju ^_^ Jl j^iaJi 
Uij^l i^l Jp jl.ui*ij Ja;^ -dUy \^H t[Jjidlj JiUl] (J^ilaJl jt) J^jJi ^ 
J-^Vl ^ j,^ ;Jliil J_- Jp ;tJtJl Jl ^i/ J^ijxil ^ ^_,.JUu; ^ .Uc. J53 

46 



[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



^^ jL^i LjUi J ^j'Ur ^isii^ i;;;^ij j-Jj -vr^' J! '—"'-'' Jy^ J' V?r ti^l ^ - ,n .'l 

. i^jiiJ '——1' 

-d*^ i^Ul 4_ij ^LiJl J^ ^ tiJUj^l J*^ ^\ SjU^U L^ (^H^ii^l) ^;iUl ^^1 
i_4ksi» oLJ tjLkiJl J ^..L^ pii jl -">^i^ -UjL^ _jli . Lw J>-IJix; ^ 1^1 ^^1 t5jLiN/| 

. ,^^1 J^IJdL ^LSO^-^j 
Js^lJ-J 1^ j-tUi- ^j iS-^i. oU/«i iUU-l oljU;yi ^ jJIL. (2O) J5Li L,^_ 

.iiiUail 








J».|jJlj ijLi^l 



(20)j5Li 
iUUl SLsJl cj_i. i»-jj Jl __^ U jJ* Ji« i jiui^waJI (^_j::~a ^Li JiL-j ijA«j JL>-4 f^^' 

ojLi^l aJ-« ^Jp (a) K^Tc^l 5Xi ■l.a.i.ii.tj A.....> ' jl oJlA jj* Jj.va>-I /i-^ l tU^j.^1 Jl 7<L;>>.^I 

i_Ll^j . JLu'Vl :lii (j ^rr^' (^>^~-« ■='-^ ti^' ts* ^^»^' «-^J t (a/b = K) : (b) i*iUl 

4 — ^ |jA-i>«J iJi--J^-*^ Ui— -^j-l' ■^' ^ jl *-^' J' iJu^l /jj (^j-J 01 >« \i ''■■'< 

0>JU-1 Jj .(b) ;xi SjL;; ij\ i^^iUI SjLi)[l (^j::^ ^_^ (2) ij>-|jdl ^jc. JjVl i^l 
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.10^ iJLi U^ i,jj^ U-^U; (i^JUi ;jLi,>'i a J ;jLj) iJliIi ;i ill jij jJu^ ^ 
J ^_^ icJ^I J_jis ^^ ji SJs. j\S ji Ja^ <L_jL, j]J~\ ..U-..,; J ^t ^_^jji 
J >l o-:!^-^ (^ ^>'>-* JUaJl ^l^^l > Kilj j_jSJ ji ^-U jj,:j ,i^- 1^ ^L^l J Jipjlk, 

.La-i i^liLl ii^JJl oJub ^ ji i:^^ ,^^\ ol^ .52jii 

j.j_p ^j^ .Juj^ tij^L^Vl J-j.-L^ JiUl Jl>-jj tUjI^io :ik-l_j. t^JL-^l «redundancy» 
j^j; ^ 4JID1 ;;s-^i ;i4^ ^i^.^^ J>Ji «-i> J^j;-' . liso^j . . ^^^^ ^_ iiL.J\ ju^-i 

^ f-V- liJ' Feedback '^Uj^\ iixJl ^ «iLall ±j, iJUi j^^^l JjVl U^-jJl 01 

Ji£ c~;^Lj ti(Jij-5U c~;yip)i ^yi b'juji Uj:ji (i._^l ^i L/i li^l^j'il iJudI 
^Jj^ 0*^' '^^.>=rj (ij-wJl) ,X>dl ^j^_j^ J^b^l JjLiJ 44Ji_^ ^_^_ ^|JL1| |»iUJl (.Ik; 

i-pLiij^/l LixJl ol* jLi Ljj l^ .iJli ji c-lU-l iJu^ J objJ:-! J*>^ ^(^iUJl) jJUJi Jp 

ij-* u— '^- -t*^^^' ^j-^j^ J* -^-^ J*» r=^' ;>" v'W^j'^' ^-^1 o^' tCj^* 

• ^■='j=r-J (J WcJ^ -'-»^' oULJlj oUljJ-l jl :sj_; % Jjij jt ^^^ 
x-i 4i'_y«il ijbl ;^Af- jLJ)/l L^xU ^1 i^[^j'^\ iJUxJl j^ ^_^ Ja ;^ ,_^ I j^l 

J SU-LJ I UU^I iJlyjJl ^JJl olj_): ^ J-iLiu-Vl OytJ i^^l *l»LJLi oLJ>l J^y. 
d-u^)) ^Jj tj^">ai (jj»:U.I j ^Ul <k^ c^- JjVl -L-i cJjcr v-UdJi iUl oIa Ji^ 

J^f^UJ^bjUl J^_,^llll^._^lJl3 ;,(.bJl^^l, i)l^^_^l^^ ,^liL| 
«j'^ *^J-^ •'jJrJl Jl IJ.5L* tJjJl -Ui oL-J^U ^lii Jj»i ij L^V I V-l^jl ijJLiJ »l*j i*i_»jJl 
oIjLSI. j.^- t iijoJ-l ^Lil J . (-u--^ Sjl^ l^ji) J^;will ^ULl 4-Jit x^ ^$jLsii iLU 

tjj$LAL iijj.1 tl_^l 5j|^ Iff-ji Ji. ^LxJl j^ is-y^ y> U»JL>-1 lOJ^^Ai biilil jib 
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;ju i>-L' ji Jju tLj i; A^jl^ U^.J>; ijjjk. Jjll J a_L>^IjJI Sjl^l ^rjJc;;— 'Ar^^' J-*^' 

ji tl«jil >_^C< wTg;.! ti; Jtkil ojlj^' ^j-^ U-^j'^j <-Cr^ — " J^''* 'j'j^' o^^ j^ J**^ (jf* 

4:>-jJj L^jUi oUjixil oJLA J^ J-»-MJ ' J_r^' 'j'j'" ^J'' ij^ »^L«_jixil J. ; -a T . J jl Jjo itl Jil 

i^-jj JJi; lii 4^ . ilijjl Jl aj'Lj_>-j; J_-jJ I *5^l iii^ (tJiUI J*^_ Lft . ij^^l Sjl^J-i 
IJ5:U . L^jlii-I LjjUlII j^ljJl iijJL- jyj ^1 ,_;^ ^_jikll lijxJ,! Ji:^:. LUljJl Sjl^l 

. isiUaii J-»Ip J* isPi^j*yi iiJudL. i_jjc; 

. Cumulative method l^\J^\ ii^^l jjk isjUail j^jL' i_i5^ ^I jj_^ iJLa 
I )<Jlj Jiwj a-aS'I^^I ii^l J.»* « jLkil .iiJj JLxjj t i::jI_^ «^ j_pi)) i^^-jjJl Jiil i-LtSC; 

Lkil . Lk>- 4_™j i;_p.„a^ (T'Lj iJL»* (_5l jl ujjjjlil /^ . aJIj-IjJI J^Jj 4>JLS^ ijjLj- iJLlJij 

^Lill JJLij ^y <L_»J J5^ jp I oJLpUSj . jJjJl ij-LiJi -U» J*--'^ AiiUiH SybUi y^ ojj j^Li 
|(Jl5i .I^XpLUo 5jl^ eJj^ liJjJl J^ Juw iJjj Ja^b jj~ij' (Sbl ij\ j\ SjlyLl jlj»« jl <frL.) 

/ujl 4jJj L«j jj~Ai jl j5^ _ Jlill J-w" Jp _ ajjU- Jj ipLi . iii_^f culls' \^ ^^yr C-xiJjl 
tj^L Chronometer cJjJl i^Ui* j»ji dUJi5 . sa>-lj iiJi Jly- ti»>- l^ i*.L. Ojji^j 
L^U coJjil ^La« Ji-[j «j^Vl ^j lijUl ipUll U .5a>-l_j iJlj' Jlj^ ^ V-H "-^ 
j_f-LiJI jf Jl ^jO^ jf jS^ dUj ^y . iJliJl jj jj-L ^ ty- Jly- Da?:- i^ ^ Hj, Jj^- 

. jJaIJI aJU- S^^f i_iJaXi jJjJl 
p_i; jf j ^; k:.,..J Jaj ?iiij _^ oIjjL iiJj oL-lJ J* J.<fl^ j! lil J->.iJ.I ^t 

tl^ia^yu a>-lj rtJ toLiLJJi y j^ iA*- jlj5o iiJI_jJjJI tUa>-^l ju A^yw (^yo L» 

ijj^ -ti^*-' ^Ic^ --^J u^^ lS' ly y-s»l ijA^ ^jf;iJ-l it^l (j^ lu-ydl 11* i-jiJbiij 
*^*;— i ^j=r«^ dLuj viJJi jcji jf jSItj . a>-\j ^LJ ^ \pb «j JlSf oJxu oL-Li Ja^y^ 
IjjJi jf L%wi jLl .(J.I5 qUi; <u1^b£ J i^l ci^ (.15 Li UU ^liS:)! lis, ^\S) 

j^^lyOi" JS Jjjw. . !>t. jvIiS' t aJl Jjbl. J 4a«- j_jSl, jf ^ t U t^ J_^ SjyJl JyJL 

j^j4^l JjkJl ^y OjJ _ iiAjJLI L _ j_^ L4JI* J.,^!..:^^ j_pJl i^l jl . iu-ydl Jb^- J 
^*U>^f jf N/J , jOill J>J J j^ Ly; l^j J^_ ^y,^ J^o\^ ^J\ Jp d iJUl 

^ Uxp id . Uxj \^ju^ j^ jf Jl tLL>.Vl JJ t oljiJiJi ^1^.^ <:Lk>-Vl ^ XS.J 
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J C-, A ^A j ( 1.1* A^ . *:Ljljil j^ LilS I jJLp ^j-'LiJ' j'j^ ^-^' J-* ^yi" ^j'^ iS^ J^^ 0? ^jiiJ 
>Jl • c**tiJ^' J"^' *J^^ ^ j " ■■ ^'" Ir-V ti_»5l_,:U! ii^iJL iijJl ^^ IJU- i^jj. jJui iJujj! oLi-l 

bJli i.{^y j^ Ji) o_^ J^Ip jI ;^^ J ajj_^Jl« «Jb>-lj ip-j3 ^i;„:>J <iJlj ib3:i iicUai 

.(10 =l0O^/)^Li it- Ji 2A::>^ 

j1j.pI -LP t v'U-^l i--Juil oLL> ,_^ J : v>^l^;Ul iL_^l jp Jlil! i Ju Ujt ^1 
Cy J^ ^-^ Jl ^y ol jjjUl ol» jl c-j-j . cJ^Ji Jjia ijjc^ oj^_^- o_^ ^ ^'b Jill, J_J^ 
^,j_iJl ^SJJI a.J_ji t^ycj wa5 t^iSliil .4_JI_^ ^,y>; jl jS:^ L^i* c^xidl J^lj-Jl 
. JjVl iUjJJ _ i.1^^! jJl; ?%> laj ^Uko tijj^l t>jU^I JJ^I jl ^ . J>«iJ 
i^^ Jl l-ir J-^^J ' J^' u^j-Jl J l^ia— ^ Jb^ij UJuUj J_;-;S' ;_;_^ ol:-p Jb^L 
U ^ ^jJ JS\j ia-J \ij^ ilL» j[ li,^ t IJs- <iJjii i^\f..... i^ jjSc-i l^iSCJ t i>.->w5 
J5Li oli oL>P JbiL- : JUIS" ^j tiaSi j:^lj J_Ui; ^Uil j^p l^li i>^l Jl J^ jt 

J Ij^-" Lf"^*^!*^— t J*^' Jl ^ ^ ^^./ j' 0-" "^-^J ' ^.JJ^ Jji=J-l J/ - *-°'^r^ - -^b 
I soil oIa 4jl|i Jj t tU)!l IJA J oLjJI j^ o«^ jjlp a.*><:j jO^J.! oi_^l «.L5f . J^\j tUI 

j_/_;Ul Jl JJbnJI IIa ^'li L J..az- . jU-531 JJL>dJ ^-^j /US' ^\^y\ oLj3i Jaji 
J-U pxi i^U)/l oLij::^! Jal^ ii^jdl UJ^I ijljill li> J .SJill oJla J^ J_^L.,^ ii..-_^l 

. 1J--UII JjJL>J.I j-S'jJ ajjAp i^j f^;-*^. 3i^^ -J^^b 

,».'.^~.- liijjJaJl oj.* J-"I^J . aJI^I i>yjdl j ^iiUail oljoU ^j^ _ A-JUij - Jla^ ^"1* ijli- 
(^t^_^l) A_^l iflj^ j»_-L| lJjaJ iAiJs ^j liiiLail J>-Jb" Ttil^ iJj>-\ *^.J=H 'j-^^* 

. Filteration 

j_j5«j t iuLw j\P ^_ji- 4jL» (OJ <J_)^ -^r^ ij^ J^'-" J-^ "UiJl jAaj I AjiOl oLJ-I J 

i5l-i i^i i.r'^ J^ -^k ' r^y Jf' -^;J^' ^j^ '-^ uLiJui . Js^lJiU 4jj1 i o^Vl djUI 

. ^ili,nllj iiSLJl : ^jC.ySjS\ "Ullb-jj JJ iaJljl-l V^ y> ■rt^jS\ jl |_jl t iJu-aJl ilU-l Vh^ ilii 

jbl^l Jl L^j, ;4^li>!lj -<fLJ^\ o'^^Uj-'^I o'VU Jl ;h.....ll 4_La)I «JLa Jt. c-aJJ 
Cj1_^ jL j_j*-lj l->«^ (V*J . ('t^^^'jUl cjljLi^l Jl 7-UJl _/-AP (V ('^r^J^' f'y^y j^ cS') 
JpliJ^ i_,y yi ^^JJl ^5^1 ^^UJl ;L.L^ ^ _ ^pli^^l jl uiJlil iJ:>L,t cJl5 <^lj-- _ JUaJ^/l 
j_jPLve.j ,_5»v^ J>--^' '-^j ■ **i^' oljLi^l A» dLLij) sLaII J>-j: ^^I o^^I o'%^l-dl 

. "iJ-P cJjJl (J jJUiail 
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jLJl Ji .^^yuii~\ o-j jp uUVi : o>^l -i'^' '■'^.j^ y ^/^' J^'-i^' -»Jji 
Uiljj! Ul -3^^' W-^w L?'' ^■'r'^jJ'' 4_i>-^il ^ iyc^ ^.-^j <^l-c- '(^1 Ji'^U' t-Uaj jJj 

;-j^^l ijflsii-l oljL^ .OljlkiJl t^-iiikil v.r-*^' ol^^l .^^1 (.UJJ* :iJ_^l 
oljj j-oJu 5/Ji«i9 SftLijI oLx-i «;^ oljiVl o-La -^ 15 i(?Jl . .jUaill i.Ajj_P^^ ^'\JS\) 

iJtf. cjij . j_jj'l_j-ij<Jl J^-iJl ^y l^;<"ij o_uill ajLi^/l j~c ijl LJlc- t U MLoJl „^a'i ^Si 
LAi-\ (ajJUu') jLijI (»:j . J>-laJl_j jjLiVl JiwU ^ i»jUl SjU^I J-ajsj y^ ^ja o^j^^ 
j^ . Tc-J;^ i-_jjJl l_^Ji\ ^ oJLft_} .ijiJl ojLiNi yk {iJiJ^) rl>>-)^' j.j^ 'f^^' J 

ki\jS oitjJ i!>li« oljj sJ^ ilL-jJl ti:_j j'j5^ i(«_/_jJl)i J* j|j:;p*i/l - i^jLiJI JLa;^/I ^Iji-l Jp-l 

^1 oUiJl J/ wi-l_>l Oh^ '-4...^I ijib j_^- oljU;:/! cOiJ jV lO i-iUdl ija^t>ui 
^_5jij IJlaj 1 4_i; cJjJl J oUUi"^! J5 J ^j-5Uo aJ-^VI SjLiWi ji iJLa i_— -j . JiUl LjJ— _;j 
jl^^ J JLi:-'i/l oL'IjA jl J v_--Jl y. IJlaj . I jj^ Lxj^ oj^ i_SUdl SjLiVl i-iLiwil jt 

. ij^J- ^r^'^- jS\i • ' -^" jlil Jl 

Lj*- |,^^j»^j i*^li (t^rJ-l j-» oij^j tol^^l lUU- jj^ »jS'_)l «J^»5 L)Jj<^ -^jLjl; 5_;S' Ji>- L^ 1 *• • 

0j53l (»,>t>«J Aij_^l J Lii IS'jlJ tbj_/< iijjj Lfke-j j^fl oJ^lj 1>- i-jL> olj^ J^ ] jl) 1 j^ Jl 

.jbl_^l ^\y, Jii Jjj-tj iLjIjIj ^U ,j_»_iJl Jlcj ijliljJI jL^ i_ijjk ;_^l Jii . (<_i; 

jji J;>-l_, olail J US3I 5jU;il ,_^r^i>ci /uil. L5U Jii 1^1 : :i^ v_ >^ jf UUl Jlj U 

U.U»i j^_j ijb- sjjjLst jiiij'yi i^ j^ il<js^^\ i\^l c_^i jLij ;ujiLi J) jii:;! j! Ajjy 

j_j5L; ,_j-iOdl L^U-i jl ii_>y :yi JopI . j^\ iSr^ J 'ij^b »^l l^-«-^j ^t ^^1 

Jp jJaiUt Sl_;ilj i^\ ^ lo-xj ^JiJJ eii^_j]iij ^ .(^'b Ojj J+~!l jj j_>SL l-iij I Lot 

Jlj; "V 5l_^l ^ tj^l ijOj jt }ap-'% iUi ol_^ Jjl; .^^I tS-^ J iJ^ ijf °^^' ilr* ^L«JiJl 

jJaJ-Uj iOJaII 5_^I J ij_j*-i; ^ji ^-».>.Jl ^_;^liU;l jj JL.-^ ^^Jib CJlS' |<i' L;_;ij" ix^V 

. J.UI J 1/ i*^V (^- sl>l Jli; 1^ cU5>Jl ^ ^ ;^ ^AUxU 
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jUx-VI j\^j liji-l o^UJl j^ ^^iJI J^l-di ^«ji ^^i ^p^bl J^ 1^ i^M^i i_iUil 
jL^) jljl_;Jl ..i-,..t.j^ J-^*^ i>-sji>l ^ J=*-'-^' »^l^ j^ "^^-p-^ ^■'■^y^V. fj^ '-* 'J^J-" 

" ' - a! # 



«j^.:u_^ SjLil jUil ^ lil : JUI^ ?<Jt.jil iJLi J--hj (,«T» y^JL. jJji ojj J i^tll ia--<jdl 

ejil j JL>-jVI \a^y~f i»-i) 4jjl — « ojLi| ?wjll r-l^l J_j5L (ti) iJ:* ^^J (^j J t ^^^ 

U iJLAj . ;i>-ljJl l}Sj\ iij-J J ^J.1 I Jjo Ji. jJL- ^^ (21) JSLi ^ t(T - 1,) i>:^;JI 




(21) J^ 

Ls^JJ (_$[ Jp IJlf; v-iJili liJuiJi oULJl t^jLJjt i5j-J tJa^jH is^l A^kP t^t jV t-uJ^ 

. Uiii:- jl_^f JaJL>- ^ 2r^ (iJJl t-lwJlj ,jAt>^^ «j^l5 I **>::- obi^i j^ liJs^ ^ b^j 

N/J t dtUaJl ;;>siL!l» Js^Jb" iC>A J* ^_ji\i Ub.it Ji^_^l a>.f of ;y ^J>\ J^j ^t J^rf 

l^j .cJl^ 1^ ^;JI jj^ J> J* SjLi>l ^^1 1-^ a-*^. .y^Vl SjLi>l ^j-t. aJI 

J:^xJl ^ iijJLUl SjLi^l ^>1 J^ L»X* I jULj liJ^lj '^y j^lJi 1^ <fcri «jw«Jl 
Cor- ^^\JS\ j^^» ^Oi jx-i^ J L^'l* j^l dUij .U;t SjLiVl ^^. <;li t^'l^^l 

. Ja|ij;Ji j^« rr^ of "^jf ULp jj^ . relation Filter 

of -> •■",v-;^ ill^ J iuljill JiJi:'*^^ . JbiHl> Irt^L J^ Lili 4U v^ LU-b liUll 
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^Sj liS^j iC'^jiil (t-rj^' uV"^ l.'. .i; '. 'i ' ^jsr-" ^^ (^i*^ 'lP'^ j>-» ifjr^'» J* rjixU 
f-S^j-^J J' li' '°i^ j-^""^' f i"^"'. ^yk^. 0>!^' ^jliVl uV ijj*>J jt lo^ J«— Jl /J 

Lli j%'l^ Irt^i J! (1) -i^l^b Jj^i J^Lii '^ .liie-^l ot J! j;>A! (0) >a)I .-i^-ljJlj 

ii;ljJi J-lJ (K), ,^ j[ ^..U,-.....; LjU tiJiU ;it>U y. 4.LJdl jl .i_;>.j .^LidJ L^Uil 

. Correlation coefficient 

Irt^ J< JjS:^ <jf j5l«l jl) Xrj olj ^"yi ^ ^ l^\j ijj^ ^jM' JccL. .UiL. ULjiiU 
JLj . (ilLil vi-juLll JuiJ-l _^j JjLl iJ- JLiu- V j_^ I Sjj-aII ipUJi ^ A^ _^| J 
jj^\ ^ ^ 2yj J^ ^}S^'^ y^ U* 'j^. jf (if '(tr^ -^LiJl i>.ji Ijjii, jf Utlij^t 

: JbJl |J^ UJ, ^-iUI 

1 = K j">L'l^ 

0.75 = K \j^ jl^Lii<. 

0.5 = K oVrLi^ 

0.25 = K %ii oVrltcj. 

= K,. .. 



:JLJl JjjJ^I J ^51:^1 J>^- 



oJrl.^l 


oJLl _ J^\ 


J^\.j^:i\ 


JJ-. 


0.50 


0.50 


0.75 


1 


0.25 


0.75 


0.75 


2 


0.50 


0.50 


0.25 


3 


0.50 


0.75 


0.50 


4 


0.50 


0.75 


0.75 


5 


0.25 


0.50 


0.50 


6 


0.37 


0.64 


0.58 


Ir-^l 



t>j 4kj|_^l 1^ JjIxj jjiHJ iJL>- J^ J -G V t<*jj:;j o^-j IJLaj . tSjL-Jl ^y. la^^ oLjy 0.64j 

.(J^ L„JL ^"ilJ Ji>JJ ^Jl; LjVli) ijjij «-jt 

l»J/ (N) y)\ l^L- . JJ: J-=r cy ■^'-^' J^^ ^-^ ^ ' '■■"'^ jt tj^l Ulp 
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1 - = N .tijU-f J^ li^i 2 = N ^15 \i[j ,jU ^j^ 1 = N oJlS jU . J^ jji^ 

^ ^ K N jLi (^^t ol^ . K N _; N, : Jbr-Vl c-h -i^^L^' ^^ JI .-i^ ^^^ 
^^ (N -) K = (N) K : gUl ■^\^\ U. K (N) jl ^. .(N) JJ,I l^ ^.L^i ^! hrj^\ 
U^ L-LiiU tx^ .(N) JJ,I l^ ^j^J:. jjl l^ -^^^i (N) JJ-| <_ii ^f'^- ^!_, 
^U-l »Ia J Ja;IJl!l J^UJ o_^. tO = N olj t>^ JJrl Ji.1 ^! .Ju->-j cUi _^ j,y\ . ^% 
%58 tijL-. L;ly J^lJ ^V .>! c^ ^\ ^J£\ ^ JJUi ^*J .(^^ i^ Jpi) 1 = 
. (22) JSLiJi J 4- Oi^Ul jLi c^j ^ i^\Ji\j . %37 J ,5Ji:r • (0.58 = K) ^ 




1^1 ^j 



%58 



(22) J5Li 

^1 ^ J».l> Uf .^Vl o'Vl Ul ^Vj t^Vl ^j^ j'^l ^jJl-> 

. (23) J^lJtJI J i,j^^ ^tj ^1 ^ ^^ . %64 i_ 




(23) JSLi 
. (24) JSLi J iUl 4iJ.l Jp j_^ Uji\ JSLi jLJ ^oJ:-! o^l ^\ ^J^\ 




(24) JSLt 

(K) OjS^ iwLxJl J~i;-J.l J ij\ i(N) J ljj>- oji-S' 4aJ ,_ji3 . J^iiJilj jc^Lil j-» JS3 Lf....ii 

^_j iiitAk^l Jp OjJu*JI (^iUp-i t^^^ jJ 't5>*"' ^\<^. ■ j '^'-a- U <ijLw« 
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Correlation UjJ\ UJJj ^j_; j.._^lj Ja.ljl)l J_.lJ j^ UI^ ^Jl 4i->UJl jl 
t-utjj i^jJl ijiUall ^U 5jj.Lli i^ljj J J^ sxi^j |JL>- i«j'Li i_i5Ui_jJl sJu Jt.j .function 

■■"^ji ■''h'^' j^ r^y '^' t^'^-' ''^-^ ^'^' ^ u^ .li^Ni > ^iU. iju c-j 
c(26) j^:^ J j^i j5:^i <j oj5L. 4> ^y,:^^ ^jsi ^j\j .^ai ^jL aJU-i .ljVi 
, t., tiojf J ^liij LJi^i .LjVi ou J.VI i,U; Jl ^- ^1 ^jjJi'^ ,jj. jp ^_^ ^iji 

. ii^Jl olf. oj*lj tLjjVl JO -...A.J . LJ>\i\ olj:;.J 
,^Ul 

ft J3^^ fej^ 

t, Jb /IT H. 



jA.j3.iS cLjVl o!>U 



0-^3 




■ H_a---t l-^ 



(26)JXJi 



■'lijvij 

o>i;j iiv ^If^ J ,_jj>l ^ju ;i2.IJI jjj/ JjU^j .-.a^ij -^ J ol^l ouj ;5a;^|j 

3 ^ JUJI ilU ^. ^^ .^bUL ol^l ^j^l J o^ J5 ^>^ U^ jUj" /iJlyLp 
^ .>JI ^ Ly jj5L. (i>.^;>wiJI oL,»iJl L^) iuljJi J..bJ jU uij>l (j. ; JU;| 
J^ J %50 j^ }A Lj^- jj5J ^ iJU jj_Sj i..,;:.wiJl o^,»iJl i.^ jf j_^ ij^\ 
:>yrj o\ (27) Ji^ ^^ ^ JjLl- il^l ii^ ^- ;j^|j ij^ ^j^^ of i>~ iJUj . oVjUil 
^^ .iJU itL-^ ol^l ^^.^ LL^j ,Lfci SyjJl ^^.^^ J. ;J^ i^ij LjjJ j^ i^i^i 
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^"Va,:^o 






tK 

IT, 



0.5i 



Jl 



l::^: 






J:::^ 



(27) J^ 



j^. ^ 01 ^ 



; ji »Jii. 



t munch love ttj^ *_j-» o\jiS3l J»-iJ aJ^ LLiu-l _jJ t>\i«i . iijUall 



i^y c jj*^ a-;lSiJI oLojVU ii_yaJt **~^ (J* blj^l ^'^j J^^ i~Jl sJLa ^Jhjt iLb- 

_;ii. (jj;>-l iiii Lftf^ oL-JNI Jjt^j t i-UJi ojI^ t-ij~-^^ o"^^^ j4~^ l5^' 'j'^I i>* J^ 

. w'll^l ;_j;LS3l oljOi j>. »_)^ t^^ J5 Jju ^ 
dikr t(5>-f v-l^ j^ . <M\ ik>JJl J JJ^v- liU __^ J1531 cJ^I ^Jl^l J«; jt LjiJuk 

J[ J_^ Oi iaii oIjjVI oJLa l^-ji^ jJl oUjjL*ilj i.iJijJiS\ Oj-^l ^l>-j t'-^J^I J* 

. «_jkil UilJl «;>j)) JJii- Jl dUi j-cj lijsai oJJ i-^LoVl ^byil ii>ai ^y %70 - 50 
. Lf. jkJ ^1 SjJl Jp J.«i«: ip_^j le\zJf- jbw. ((?c-Ui liU» Jl« ibf ^iib^i liSC* 

. Jji-ljJ iwijf iV ioL) SjLi| Tt-^y _jl i-i-A) (j JajljJl ^Jj^;i~j i-i^ j jl iSj~^ 

jJl ;_,Li)!l <^ jf- oU>il (.JLi.::-; <0t ^ iul^l ^^ i^-w^l w.Ul-1 jl 
l^ tiobJl 5jLi)/l 4v.,k; 4iLai J~^liJl liyatj .ajj-JI ^y llrr fjf! "^ Irrf i^M^W 

, (^^1) ,^, much Jl n ^^ >_iUl OjJl J_^ tU^ j*j .(-Uyi iJ^ . Jjl .^iNi munch iJ5 j-J (») 
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.StliSlJl ^ iJyjt" i>-j-^ i«JLJl IjSjy L^ J-^ ^^1 oUjJjiil j^ iiUj^j to^^j 
jl Ujj! lil j^ .'^j^. <^ ^i^ '-^ -^ ^yu'Uai-l si* bW tSiOii lT^L**^ ^ i-^ '^ 

jjAi .JUi^ ^1^\ jji^ titbii |_^La>u _)^ Lji5j t4Jli cJjJl tUtl «Ji> ^ '^^ 

Jiai ^^j iJLs^ L^y _^b.:-..:....< i.iJs>-\j ly i^bi t^ JS" 0^ jf LiJjb- lil ^^53 . IJ^Iaj tSjbJi^ 

^1 oUpUll ; «v-UJl SjLiVU J^Vl w^' o^ '■^j^ ^^^ SjLi^/lj LjJLii_J ^^1 ij[^y\ 

Ji,IJL!I jl ^_ liji lUU Ja;l_^l J^bw ol5 jl . ^jil Jl Li;-^ aJj^i^ SjUVl »Jl^ ^_^ 

SjUl tj;ji4 JU;^flj JbLljl. U» : ^sy-f ol^K . l^lii\ ijLiNlj iliiilll 3jUi)!l ^u :>yry 

' ' ' > ' . ' > t " 

lj\Si\ Ju iijIjJl J^Ljw lil J-bO i_iJj . oO-i" ojLil Jj»-jJ ^ 4 ',«J>-^ J-**^' ^^ ^\j • *J^lJ 

JL>-L |J lOlj^ oJU- Li_)-j l^fitUij j!_jA ■^l.rJ' f^j^ '^-'^ '-° (J^ • ^*iJ^' «jLiNl_} 4jL«iJl 
(ij-.L_i!l) i>jL>il SjLiNi ij>-jj jii tl^;:^ J^Ull b\S b\ jji> of iaii LJip Laj .ojilill 

. •....tf Sbfi »jj;j . »J^ ojUij Jp-J {"-^ ti^S! '-J^ ' 'jr»-^ iJ^ iJb ' ^4^^l <Ji^\ J iniUl 

. dUi Jju Lji»P iJl j_^jX--. ^Ij 4 S^Vl SjkJ-l Jib Kjl^l 

ijU^I L?iUl A_P^I .-ipU: . iijIjOl ^yi jjp Lkiwi \^j (28) JS^iil LJ Oiri 
. \j^ L.\ji\ J^U. j/i 0^ iii SjUNl jljiJI (^ slif jr/j 4 A.jL-il 5jLi>l ii»-ly ii;^^! 







;l>l 



(28) js;i 

j i*._^_^l iitiVl Jl ^ \^i <.^\}\\ ^y J*«- ^y^ J-^f Oj^ J* J-a^ j^J 
•^LA\ A_f> Jp ^yjili UL»ii oljUNi iipUt. iLj- jt ;ii*^l .JLA ^y ijy . (29) JSLl 

. iol^l jLii^l Uy ^y oJlftj . aJLp i>-jjJ J>-I-U)L| ^y^l 
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(29) js;^ 

..Li:- . ^!j iJLkJ Jf- -uji^i-jj ,i,jUJI ;U-I J ijL>. ^'Li ^t^l oU^Jull jUi-l 01 
I Jbll J-^ Jjj 1 1 J^ '-Jjj^ oU^I jj ^jjjt ajjaj JL^N Js^lJjl (.-kJI i-^f 01 . Up 
ijJJI i^\Ji\ JLii-ol yt.j>- y>. IJA . Lp Ix*j JIjj "V y» |^ -cp ,Ju>^ |_sUI ^^,,^^^1 i» l ■■• - 

. IJ^ ^^M t>-l-Jl L^'-ij^ 0^ i^_jiUl ^yi^.^\ jUI J^ 

I Jut . cJjJI Jl_jis LiA^ Jk; ^^ _ (JJL. JiV Uj _ LiJU' Jk. iixjl ^'%' liU jli t «jU<ail 
Jl J-rfjJ jl t sj^JJ ^j^ "^^ t^ JJI lla ^JUiJl JU J [i\i ..k-...-.,.. Jjh : JLj jf ^«.;lall ^y 
•^jj" J Ic-^''-^ J^»J^ jf ij^ J-» : Jlj-JI ^r-a^cJ . ?<iJi VUst (^:>)j jt jt iaJi oUjJbw 
oL^ (j~?»j jl l~l* >-J_f^ J> (•! ?tLk>-Vl ^y Ijl?- jow» jAp |_^ cjliiji jjj L>-ljdl j-y >>•' 

. ^.'sAi\A-\ ^ iJU- i^ I J ijf 5L>- lixii ^ 

»jll. jio |(-J UiJj-,aa^ rf"^ '-iAj t*ii-»Vl iiij>> ^ ^^^1 lSj-M' J,^^' 7'ij'-' ("-^ 

^^'Ij-iJl J^jdJ ^U. jllp J 4j[ Lvilj Oj^, jt ,>~J .iLiS^lj |.!A5JI J ibJU;! JJUj 

jLJ)fl ^,Wl. t [-dkJ I JiLij Ou. i-a-^ jt \j\i A^iai-Jj USlJu JSlio ^ ^'IjJtjJl _^P J^'-'Jl] 
Jjtilj . \^ dji ^jf-[^'^\ J-^'>1^ -J J^*—' JUa:*:^l J iJLxi JjL.j ^l^l J[ sjjLJ ill Jj j 
,jA;ill jjP OJ;>UJ UJJ^p (_jju Ii|j3 . JJ ij^ Lftll-jN j_jJl (,_,,<a*43l) oy_}Jl iij^O fJ>,-...} I JUk 
?i«>»waj j».;Ja. t .- ' J t Lo iJUj J-j_p »lkj L»Lj1 j^ |j:«ti ? JLaj'Vl oU5 .^^h'.T; CJ>U- J (ejljjjl) 

jf : Jj^l .iKJ.1 oi_* ^ J^bcdJ jl:i!> iiUj . JLiu-'lJl jf JiJi *L'f ^- .lL>-f ^^f 
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JiJi ^y; j-jt_j 01 /^ j^Hi olJ t ♦S^l o:>U. J-iii) oJbo^ pJ L. tk>- ilL* jl _^ . "^ .( 
tjLiI \lf. j^ jjl JUjVI Uijt ^Xj . Ly-I Jp (^_j::>J.I yL.^1 .^> j^. of uMJl Jlj_, 
jLj*. >11lJ1 lift iii^f ^j t Originator Referral System jwjLJI JI ^L>-j)/I #lkJli 
iJuOl IIa J«ij tL,->:4 jJl olfLsai i^ JI i^Sb ^iUJl olyJdl j^. . (Ujl\) Ji^Jl jUj^^l 
oyiSJl J^ jlS' j^ . >--j_;iJL> jJj i>T-:>w5 iJjJl LiJlS' jl i_Lii3 J.*ji:iwJ jt jj5^ (»iJi i«!>U5 
jV^\ IJLa t «JiJlj . iijJl j/> iiiiU olcl53l ,jA)ij of tdili ,_j**J 1 j^S^I iJs- y> Jil Jj^iJl 
sbl Jljj M li> ^j .l-f— i> olji^l ilJ*t Iji ij^libsi Ui~*j^ i=^ (J J-^ "^^ ''-^ LfiiJ^ 

.dUIJi i»OK^l Oly-iJln _; (Olji-iJl) >»ljjJI si* ^y^-^J tiiUl Jl iJL,_^l f-U-jl jji 
«wja; jl Ujji^ jLJa.'..,.; LJV t *d3^^l Sji-iJl oJla Jt« ^ji^ ^ />JiJ iiUJl oL-J^II oJ j| 

of iit; «_k-:i . (!)Ui llj>-t Ji jjS^ JJ ^Ji\) J—jll Jl j_j«; jf dji iJL-j J t'>U^/l tlks^-t 
tIJu L«iJ ijS^ .(8J_^L»ii i»J5o KJj-^j 4.»K ?t>waj) «Soap» f^iJ «Sope» kJS Ja^j 
oUlix^l) Avjlil ijjiill oltbii-jNlj *j>>«Jl Jlpl_^l jKj <ii\jii \:^.-^.,^' iJl j_jSJ jf j^cj 

9 

. ;j^ Jp "ills tjJJ~l jV^JU jVl ^jJii- 

:-*^\>.,^\oU\-,\:i 
JSLL N iI^LlI Jl ^U-jiU J«iJI J^l jV ttkLl ^L^l J U U^Vl aSLiil ^■ 

?L,-^ tlk>-f t^f t i.,t.^ iJL.j yji of b^ i_i-Sj . SJbJb*- i|_jA-^ (.jf ijli Jis- J 

U 5jLi[ k_jL^ ^j>J «0» ju irAA*-**J ' 1 ! ; L^ Jut jjjj^j /»Jl:>C— j LjUj I jj^lj |f"j-'-— ' 
jj-j_^ *i-^.f J Jas-tAj jf (jS^] ojLiI ij>-_jj ^yC^ «1» jfj 4(f Iji jf AiSj) JU<aj"i/l oLi j 

J>*'j-» Orj-ll O^ ^li ilJ-pVl Jp l^ J^ ti>;^ iOUj^ ^ 0^' (Jj-lj) 5>:^ J5 

00001 = f 
00010 = ^ 
00011=^ 



11000= J 
11000 = (. 
11010 = j 
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.oljLi^l cy J j Js-\j \i2^ iibj, o\s ji UL« Jii; ,0(K)10 00001 00011 11001 00010 
U ^twJ Sji-iJi sIa Jjij ^y ^JiSj . <:U«:-V( :^^i-ijl ^^ ^ Ji II» ^^_ "^ ; ^_>.! iJ5C 

;1J^ «!>Ul ilU^I ^..^-■■■, JUbj t/;yy jjUii 
0000001100 1111000011 0000001111 0000000011 0000001100 

Ij^ ^JU ^ IIaj ,jj^J\ i^ ^_i^ LL'Uj J5 isy^^'^ iviJUi j^j . iaji cJ15 J-ot rjj 

«.lkiVl i_! jt iOp (1) : jcjVI o^::-*s:^I j^^ - L*_i»j i^ _ ;y_^l JUji iJUi j^ 

. iJL._;i J> J oL.^ ^ijiil v-Jl (2) S i>,pwJ.I j^ JLJLj iLl;:Sai ^ 

ij^ :)'Vl iJ^ .^j>^' -Ai <!L-j JSij t%100 v-jj ;)L-^I J_ji, ;^Q| iipUli juj; 
J5Lio ,_^_ JUlJNI SLJ J J^ljdl of ^ji\ . iipUil :^^L, o^ jJl ili^ll ^sp .Ikr^Vl 
t (O^lj Lla^ JU-4 SJ^Ij SjU-l ^ LSjL-i) SjLiI iiL. y^ :U^ SjLiI _ J2^_^| Jj _ J^15 
UjU o^- lil ^\ ^iJ^_ ^jjli ilkLl U^jJ, liU . %1 tki J^^Ij J^- iUiJi j| jii^ jUi 
i%l ^jL-^ 1^1 J^l^- Jl^lj ([LJUJI l^ik-J + A-UVl 5jLi)ll = ^j^l] J^lJdL L. 2yJ 
JJ-i; ji ijs^ ^j^^ ^f ^ : ^Ul JI SjyJL ;p_^ *>-^Ul jSU Xp-j \L>- ^^^ j^ 

l^^_ Jif _ : J^\j tki OjO^ ^y J^i5^. Jif ^Jbi _ jLiUi. jik^ _ OjjJ-l II* jt ^w 

I (Jsu-^l J) i-iU^I OjJ y_- ii. ^ t]j>- jt ^^- iipUall jlj tp J4J . 4JU-I oA* J jj^ iU 
. %1 J^Uj iiJL::Sai ^ ^Ua^Vl jJU- Jlil li> J ;ipUll JJi" Jij . ^-Ul j^j;>wi; ^ 1^ 
^JU jjaJ ^f oLju IIaj tiJUjJl J_ji> IJ»La' y> 4j«iJL; of Oy^ i^JJ' i>»ill ij5J ij-*:- IJUk 
SjL.^ Jill Ai^JI c^ l^if "^1 tl^-Nlf«i-l U ;li>..JI :UpUil jf ^ ^Ji\ Jtj tin .Ijb- 

jyji\ 9y^ ot jJ 1 ^ : JUir Codes _)j.ljj ip-j-j* JS3 \X\j \yj LL^t L;t ^«<i_pl 
(j--»*^ ''^1 -(Wjj ba* jA-aJl jwu) ^_^jj U*j*jf ot jJ 5j_^ 4t5J^ :>Js-y. i..>*iL| iJuoVl 

: JUI Jp iJLu.Vl iUj_^lji bj>^ ^ 

000011 = t bjS^ lXiJ^\ ls-y>^\ ot* ID I tiv jJLP a = 0+0+0+0+1 : t o_^ . 
= _?- :5J_,jJ;-l 4_c.j*>xil Oj-5c» i^yrjj iOp i2 = 0+0+0+1+1 :_»- ^Jj.*JL! . 

.000110 
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: JUIS eJjjJrl l^jjiwi J* J-**^ ijj^l oJLA pLJli_j 

000011 = I 

000101 = ^ 

000110 =^ 

Ju'l_)]l y^Jl iiU-l Jjy 

110000 = J 

noon = (. 

110101 = j 
IJl^ . (icj^ JS' o_^ j oLail j-»jJl) ii(»5^3Hdl f^jAjf)) eyiJi^ U j'yi jj^l^l IJLa i£,y>,.^ 

(^iy tk=:- i^f jV liiJ^Jl tlJa:.^Vl ^M i> jiJ'^^' l^ ^'-^'^' Vrjj Cr^ -0 Jl 1 jf 1 J! 

ij tUi:ii iJ*>C Ut leiLi^l jjj Ua^l j-'-^i iAPjA=Jil iiy jl ij>-j3 j _,^J<; iJLa jjSli -J 
. . I.. » ., ' ., :< ; ^ eLk>-f ixjj! Ut t LkiLl KK..Aij t vijUl J[ ix^^l SjLi^l yt>c^ oJj-lj Is'y^ 

jji _^ ^lk.^Vl jj L_J Jki^j tcU^Vl J? vrj^l jIjlpVI jl^l Jije "^ ^aJipj 

. o__^jJl JL>-i| iijjij JI(A:UjL 

• "^ " f * f * "^ . 

t ^i'}^ ^^' ■— iLj- J JI>- iiL* jj^_- t TV*"-^ |»i^^l f >*^ ^Li ^Ul JS'j /liaj^ 
iU^I j^ ivMJJ v^U-j]:^! U^ljf jJUa; ^^1 iJ'yi viUL- iS^U (v^^^uJl LIT dJi c-^'-^j 

?LJu iia ij^ ..ii::i . ii>.% j( jjj [y.i ^ I ^j^i ^_^i J ^'Db^i 

iSs- /tijji-- ti^JLij t oljj ^jji- ijSj jjjij k-j' jU I % 1 jjk Jj>-lj Jjij Ua>- Jl^l jf jJ 

Ij^^Ij tk>- ijj^jii v-j^ oij^ J^ ^-^ iji^ iSy^ °-^^'j ^>*Jf J' '■JJ' ^^ ■ 1/20 
ijji^r^ ly J-'Lw tLkp^Vl iAp ((5y_pl JLtils ii^ JJi' l^^^t "^If^ .ia— jil J -kii 
J^JlJI 0lJ^;L■ j[ ^jf .Sy. ^ji^L*. iUS- JiS^f Sy^l i^jjjl jljip'jl jL^I Jxji c jUlj 
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jCi tiaii iSLni Jr*_^ ^j^ iiuljJl i>>~l e-U Lii?- Jij . l^ ej jLajVl aUs J , U-IJLJI j^jl—' 

i'lil J ji r-* j'-'-«J? LJL'l—j J_fi' jl-iji I iJUjJl jj . v^jjJl jIapVi bJ_^.g,;.t oUj-«jf ij-.a .<^:i 

SjJjt ojUj ^L-s- J* t_}-<.lj^l ecus' J ^y-j^ j— *^ Jl '^ »J*J^' Jl^-^l Jj^ '^■='' -1^ 

lift ^ . (ijlyjdl) J_^l 3l4>- i!L>- J ^j-^_f^ ^;4iii (°yy ) '^^r'' (V f^l l-i» ^lJli«:^l S>v 
It. i^ta .-II S_^l jj J^T-lL; iJ^ 1^1 Lfkj^J V ij^t v_ijlj^ J Uiuf .Ji»X^ jt j51c 

y^\ jLJ)/l (1) :ij.jj_^ 'L:i->'l Jl ''^\^\ 'd%^ 'd^.y^ 'SM* iJUj .U-lj UlJic-l 

. Ajl j i^j-xU-l 4jU5' /«jlc. (2) i i_jj-^U-l (_^ 

, j_< ;_jy»j jf bJp t aILUj; J ^j_jU-I Jp JjUJI tUa^l jLj)/l ^Jjj i.J-S' |r^ j_55^j 

1^- >_j^lJ-l Jp jJl oLUuJi g^L;^ ibr ^. JjVl v-Jiall . ?o-ji liUj ^__4 c_i5 oj^ii 
LaLJLJu jU vLi-» S-*-^ °A^ *^^ J^ ^j— U-l Jl ^t'lijJl l-L* Js^Jj viUi Jju tiJLiI JJ- 

^^iij jt bjU J t iJjljiil J4 ui^ "uJUj UUjj Ji jf Lit t (iUJI Jljjc'ljU ^y"^ ^1 Jiiex^lj 

^ jj5o} ^; 4 liL. iJjCJ >_jj_-UiJ JlJUil oL._^l ^y ^liJl fjJl Ut . ^^UjJl IJ4- iJ'^l 

; y\A\ ^ ^ oUUI j/L^ 1 5jj5iil iJjUil Ji-j . >_jL.,>JU ijikll iJjVl data oUUl 

L«Lp iia-uljJ e-lt^ t ojJUC:^ lij"^. oUjJjJlI oJLA J>j t_J_j— »bL| Ajjju ,j5Lc_J ._* tJ t-JJ- 41— -> tl 

yb ;_::53.l f Uf (jJji i^JJI J^^IjJI jO*jj . 'ij_jii^ oliLkj jl ^^ ^.j^ iia-jl_jj jf ( "U-ii i_j^U-l 

jt 'iijj ^ j_jSiuJ j.jij.1 -kj^l Uf . lOs- *j_5kj aJV <.li\JS oUjLiLI JU-il jf ^i-i^ J5I--J Jif 
Jij^l J e^' JS . ^yJ\}-\ Jl S_)^JlI oUjIaII J.*^ fij^. V>^ j*J tai_jJ_^~LJl 5jU ^ 
Sa>.j J iu.^l |»^jj ._yiv9 (0) i»-i)l ^^. i_-SiJl i-'U'J ' Vrj>" S^-jJl J (1) i»^l JjUj 
^ L.a::pj t iJj-^l L^>y-lj 7«^Uall j^ •-Jj^i-*' Oi; ^^^ ^.j— ; jj-tJ ' ■— 'j--l^^ <v=li-l JU-j)II 

i_ _...•: UjjJU jJI iiiLL; j»jJa-.a; jt 7-Ls<ail '■yj' ^y i^^ 2^"- ^ '*J^'j ^L^l Oi^ V^ J^ 
j^l (1) i*^l IJjft JiUu t^_^y-l J ji>Jl (OjUx-) i]^ J! J^- yj^ jL- ^y i.^ 
i_jj^U-l AjJUj" J IJl>- iJUi ^iij' swlftj , (0) iu_iJI (jjljj oUiJi i_jLp Uf tyj_-U-l ^j^^3 

. (jU-j)fl) ijJJdl ;jl>-j JtiU iJU iPj-j s^ji j^ Ji;v~" "^^ ^loi«ilj 
*;^o- oljj uJ">U Jlj!^ Lj^>.^r«>-j ' cS^L»JI tijjJl j^ i^>-ail ^__^l oliliJl iiL» t Ij^r 
AS iijiill olilkJl jj^ A^jj iSj^J ■ 'yj-^ i»_jiJ.I J-^ ^jAi Uut IfJj t i.jljJI i-^l Jljjf 
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. Jb^J^I SJa-_« j^p Lp ^^ jjl iL'lil ip^JI i__-_j t iJU- iiJj J-i'_)i jtj ^ki jt uy«:jj i>>^Vl 

aUI ^j Lj; . J_fp^ Ji« J jV» jw t^^i i^Ij '^[^ I y^' i-ijJil ■iJa. ; ..... ; iXt X^ ij^\ i ot)L^_j 

5Wj^ «U.*^ jwU^ J[ jjkjj t(^_^l <wi_j^ iAai N/ l^ olillaJl v-JaiJ oNT) oLiliJi 
lla 0[ '^--^J .oLilkJl J AjjJJall ^jiii\ AwaJ J^L.f Tv'^' O^J^- '(i^-^f Jj^ ^) 

oliUaJl ol* Uis^l jij . Uajl pLk>-Vl i^^f^j >_j_j^U<il ijjjjj^\ oL«_jLJ.I t5_ji<^ A-^AXj iiUij 

i^Jl4 ^_5 i-J»~JL; jJiiu-. 7yjl\j iUbJl SLs- jU _ ilji-l J liiJ^ 1^5 _ Ijj-^I^- I,- l^J^J 

tf ^ ■ 

J.:^*:; IJJj il^fj J t^y-t ^L-ifj t^lill Jp iUbJl iiJ^I sUl ?lJu J5 J ^>UlI 

Oy juj^/i siJ jjs:^' s-»^' *J^^ «jf *1h— ! t5>- '^j^j ^f '-^^^ '-^ 0^ ^-^' ^ 




i»L>»Jj iLyiil LJlilk J iJly^Jl *Ui>.Vl ol» »j JlitJI Jp UJJ^^ (^o ID .LllSy J 
ix^ji\ ljyL^\ of j! jjSO .Ij;^ owj iKiv. sJLaj . ^_^y-l J j^^jJl ^J »^'f L^l-i^"^ 

. ?5la)l J 
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L.^ J_*ji jJl v_jyiJl j_^ bj* j^v»* JS ^SJ:i^ tL-lj bj^P 88 ^ iilkJl j^jSi; 

.(31 JiiL^) v^Vl ifJA iUjC_il ii._^^l SjijJtJl d_^j itiyyi 



i I j »l ' 

' ll " 



S IJ! -I. 



(^ 



(31) JS^Ji 

olS' jJ tuJ-^l lift J ^ ._^ .j^5:J-| ^yj UU- UlkJl ^li j ^^JUl ,J,a]\ ^y_ 

. 4_ij ^UjJl J i-p^^ *5^l i-ivo J^j«j 
C-iiT lit* t (t^^l '-^ J JJ-JI *IJ1 5-UpV1 i^jj iJI^ a1»_-u ilL--_j ^liJl ^,.A -. : 

.U ikpu ^li Ji 
jLipI jf i. tj J^ ^..iiJl 5jUI j»j' . ;iij»o i;._^ ^Li!l Jiip JjiJ.1 oLl^l 1 J^ J^l ^y 
'■V'-' gV^' 1^^ • ' !»l-*^-" 2r*^' "J.?^ ' VrjjJlj iii_;iJl ilJipVl i>j j_^l iJ^ju V ?yj^\ 
Ujlj^ 5JL*-. c^l iUU j_jSJj i Oi^'^' -^^^f >JLi:5V ^IjJl lj^\y j lIL^j j] -uV 

jV iUi;f iJi—Jt-- iiL-^l ^-^ OjSL^j Sj\jo.-^[j Ll^jiJ ^_s_^ i!L L^j::^ /^SC 1 d-^ 
*JT Jl Jj'li^l JS^ (jj3«iij U_^»A?U> i_-*lJ.I ^y Ok Jib^ I Jit j_jSi^ 4JJ.V-U- oCUVl 



i|w. OjJL.Lce ^y jr'j- jS^" jJl olil_^VI JlL" ti^l L^lil_^l_, iJUJi i^p^l oli i-^l_^l 
jJl Ji'LiJ.I oli I J.»j> ;pL- J^ (j Sj- <^^^ jf '-J7>4; - Jl^^ - L_^l^ UJb^f lil . ;J^I oJi» 

JS' (^j-jJ of UJ ij\ i>^ Jl J-jaJ IJLL I. L. tk>^ Jp iiSLij ^f Jj^ cSj^ ' '-^ ^'^ ■ >^j—lJ-l 

ipL- i^f Jl iJL. JS' J SJs-lj ijA t-^Ja^ o"i!I «../ii of jt tt5j^5Ul 0';>Linll oJL* J_^ t(_5i 

. \^^^ ^\ ^ jai ^ \jS jiJL. Jl 2A:;^j I Jl*. UU oN"yi oJu J^j . J^l_^l J«JI ^ 
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u>^ (i! Jj~*>!' 0^ jj5U:J Ji JJ ^LJ-I jl_;ScJ "jljk bij lI H ^t.. ...... i_j_^U-I j^ i la^ 

= JjVl ipUl J .LUt i_^j (.jp Jl^l : Ji 1^ .__^) 1/32 y. .Ikit % J^ljdi J^i 

J* j_^.,a;>jj A;t ^^, iJAj .(1/32 i-.ii)-ij a/16 ^ijij a/8 AiJiiiij a/4 iji^i Jj a/2 

^li*.;:.- iLji oIpL. 7 J-^Lj .«^L, 160=5x32 dUi Uk:; (^JJl cJ_fll o^_, iii-_^dl 
o_^_ jj . ! '^.jSJdi t\M- Id* ^t . Jap oUU jj->- T-liai aJL-u. JJ- ^ j^ J;5I i_jj_-U.| 
jJ JJu « .ty-1 >_^y oVL y- o\ Jj:"i JSLAI .is. ol Jji l>xs- Js- ^ illijJl 
■ 'i^' 0* ',rr~J "^yi^ 'ji-M 'Jj^J ' ».;ij>' Cj^. ^ l^j u,>5L-, t (160) ^J\ J _^l Ui 
JSS\ ^ -c SjJutf *l_)>-l j_^ ot jA 4s.b>J U J5 Uj . ? JSai yLJ-l JL*; jt lil Up Ja 

fxJ t iyLdl Jj-ljll ^y iOp JI vjL-Ll tt^]?*^- . 1^ iJLj.1 T-l:i^ ;j^_ L*j . tkiJJ ij-y. 

JjVl iU->l jL j'Vl jjJiStu ^ . Lfcj jdil^ Ov:;^^ ^[ ^ ^ ^j/^j Jj'^l iU-jlL 
j^_j i a-LmJI v-^i y 'j^ jj^ ^Ic^ "-^^t pyj Jt<^' j^ ' b'v--' ^ '^-J^ -i» 
Jp J-,a^ jt JI l^.^ 'Aii^l Uj_^ i^U~\ ^ iJliJi <Jb-jll Jl JiU 1^' . jUL Jl>l 

.iis:*j . .yiiJi JI ^.jiij 1^' ,cjcii\^ ^ji>w; 

(_5iJl <-_«; i_j_jJL:Llj l^^ oLpL< |j~«i-l i!t~« J>vJ ^y»jj oj^I IJL* iJUi Oi~-- 
^-JLk; vt-:.v t J;-l_^ ^ JI aJL-II L;t_);-. liLj . ipL, J5 s^ Joxjc .ui; J;UJI tkLi ^^_ 
^ .Lit (UvaJ) 1/2 y. tkJ-l Jl^l o^_ I (^LL;.t -% J^ ^pL,) J^ ^pL. iU-y J5 

^'V*'-^ ^M J* Jj-a>JJ Ji-jdl (j jlAly i^j:-iU-l J>-b iJb>-y JS" t|yS:^ J^^^J 4 i^^-y 
CJ_pi j_j^ tOly ^jt i_jLJ-I LSyi jt Uip i.CCj^^f>,^ UiP^ J* J_y.,a>JJj . »Jl3-lj 

»l>c:^l (5JJI ^jJl t5jL_i ^j ybj . ipL. 20=5X4 yk aS> jv^ J:- Jl Jj^^JJ JS^Jl 
. Jill ;i>JI ^y, dlL- c-Jii I JJi (« . JjVl ai>JL; l^li iiL^ ■^>_^^ J^ Jl Jy^>5 
Jwi ^1 . i}Ll\ oi* ^_^t JJL^ JJ- (>Ji^ jt ^ ^ 1 5*US3l TJu^ oNVl Jl 

JJ- i-*^ i> jJa: b^ 1 J5U . J:-I_^l y JjjiA\ jAxJI Jl t_,Lj-l »^_^y US ijy^ yb 
ili^t ^y y-IXlll. Ii*j .ijjj^_^ oL-U ^y U^ja j^'li (_,JLp J_j_sdJ-lj t^J^ JjL-* 

juij - jij ijS »ikiVi ^y j^:5 ^i&ji j.^i^_ ^ ^j^-ii-u _ iAjii>i jji ajUii Jp uJUJi 
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. UjI>- IjJij' <U* (t^kuj 
jcLV Jci^ > J-a^ ^ 5^ a*. ;^ Usai ;JU Jl ji^- J '^_^- j^[ ^^. ^f f^ 

i«i ^l^ .U>l II. Jt. of _ II* ^ .^i^ of U., . ^^ oi, Jjf J ■^i.Ji j^^, 

• J=^-^' i>* .J^ e5.>^-? «>;j- JUaJl 5Li ^ J.Ui UXfr 

5>^ ^ J-U:^ . ILL- LUi l^j . ^'ly^i j^i^i ^_^ -^^^ .^^j^ ^i^j ^^^^l ^^ 
^1^ ^jjJ jf J^ j.b>J Ut UjL^I J ^^^^ij ,j_^^, ^ ;jL^^ ^^ ^ ^^. 

•(-* * 2,1 = 

jf vrjj ^ji 5A^1 .I» Jl (^) Ulj lyj oUl Jl ^jy\ ;LiJ ^i^ jt ^ 

: iJUl 1^1 (^) J j^_ ip_,^| j_^_^ ;^_jL; . ■^_^^\ '^_ij 

. UjJ li-i^ tijLw- ^^ +2^+1^ jt_^ OJ " 'J^ 

II* jLi Lfj l^j .;ip_,,^^ ^^1 aJi iLr Jl ;i,Uo ^Uu (^) ^j^l ^^1 i| 
Vl!L ^^ ^ , ^^^y .Uo^Vl jJp jf liU, ;ip_^l J .Oa^f :,^j LiJUSi UW ^Ull 
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y^j (juj'yi SiW) ii-%^\ uJiJ vL^l ''■>' ^!f M '-^ 1-^ cMj .^i jv'wd 

. 12 = _a jl JiJj i iJl»<^ r^^^"^ '-^'^ ij-'LiI oyL-i 
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7t/^ '6j^ '5ij^ '4|_r* J-^ lc~i 4'-».>i^l *rrjj jf *iV J* 3(j^ '2a>* 'ity "J-^' ^ 
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l<y (>U^ ^<y 40-=" 3u^ 12 J- llo* lllj- yj^ 2^ Sj- 7^ ft^v- 5^^ l^ 4^r^ 3^ 2^ IcT" 



: JU15 Jjj^ I 1110 0010 1101 aj^Vi ^j^i cJ\5 01 Jlili J~- > 
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: JUl^ ^ti.y\ Ja| iJbjJLl ^,^1 oj^:^ (i^jj\/liijii\)jyj\ 1^1 bi^f IJli 
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tk>- Ji;>v-' JlJLjJ t-5-A>Jl >«^L. jLd.1 J^*-Jlj .-a^l jj^ JS' J *->-j^l ik.1^1 (Ja*.-- 

t^JJI ij*Jlj Uu^\ ^ JS" j^bLi- J ^\ji\ y)\ J^D of ^ ilil <Ui: of U* v^ L. 

>.j jr of /Jb-] .iUiJ,l i5js^Vl wJI Jl ii4i -uuJ jJOj i(4->->jJI/i.jjiJI) JJ^ t^ji4 

. <iiJbb L. ji' liftj . [iuj (1) jf (0) u| Ojs; of js:^ 



1 


1 


1 





■ill 


1 


1 


1 


1 


llililil 


iiliiiiii 


iliiiiii 


lliilll 


llllll 


IIIJIIII 




1 





1 


llllll 



(32) JSLi 



[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



: i_ijisj9 iiL* J* t_jiSJ |_^l kill; 4-JiJ <^j^ 
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(33)JSLi 

ittui J,a:.vl d5 i^y (»^l >'j jf i>«i 'J^j '-!"» J^' i_i^l J *5^>Jl i)U- cj_^-5JI L* 

. = 2^J^ T ry i ii'i CL—^iJ 0,/^ij ij>*-iJ 

c iJub ^j . Ji^^lj tk;- Jp «.j^l LjJ L5_^j.i j^l lk_~; ^Vl iJULl L-ji Jlill dUi J 

i_oJ J ^jliJl LSjP- Jii ol*j^ J jj^j Jb^L jt I (!)*i. jLkiVl J_jis Jp) A-iLiJ ^j j 

(jli I jj'/j' olji~Ji ,t.;.»...flJ )<. ; Ix ' .J (Aj3-jjJl/Ajijijl) oljU^I ^l.i.-»»;..»L)j . i<i\ . . ^Ja^\ 

t>L^lj;u liljjjl 5_,iJJl ip_j*!f (tJr«^ iii)i 'J-»j<J' *^f *Ji -^i • W^y ajU^I ^ i>-jj ^^V 
Jl^iL 19=7+12 = -A Jl 12 = -» ^y iJUVl ;pj^l V ^j^ ^^ -"-ijl^ L:^ ti-iJi Jlill* 
Ji ijLjVl ^^*>il J jyj\ jJp jl vi-:>j tN . . ?lJjr j^i^ IIa Jjj t%60 ^^jL-j tbpj 
Ij^j ijjys^t Jl r-l^^ t(li^ 10x10) 100 = _A ij^li i*.j*>MJU t Ji]: ijjill 4,..Jl jli olijl 
lijj . Jaii %20 Silj Jii Jyj (120) Jp L-Ii ij-^l «j^l tij:p»i- li^ . (^) (»5:>JL! 

.jJu^t 4j_jill i™Jl j_j5aoi tilUi j^ _^t _» cJlS' 

jjSCJ ti;_^JL>JNl ij^>^\ J U_^ 26 l+p)-*jf J ^j> ,^lj i;i/ Uj_r^ 'yy ^ ^ V^^X^ «1» 
. I Ji L*J ip_j^ JS' M- iWj^ li! t_^ _^t lilopt t5j:ai ol^iS^I 

jji^Ul jyot _ jjJLi i^ j^^l ^jf dJDi J«i _ ^^ jf ^ ;j_^iil oljLip'VI LjlS:!*:^- 
SLj t^V .jbi»i i^JJl Jldl -O jUill JiJl xSh Jp Ijili iL-jj-^l jli Ijj^lj ^ jt |(}b 
tlkil t JUajVl \>.\JS J j^-*: t^t i._.:.wai jf ^/^iaJl ^y . tUis^-Vl ,>< i^j::--« (|t ii_ji^ JUaj'l 

. lojijjlj jj^ljJl ipj-«jf **»»- iljiji Vr*^ ' J^' Jjjw (j 

f ' ' F f ' 

iJaJi jP L^ "illX< ^JLi: (i_jj-rfiJI) ^liJ"i(l iJli olji-iJi jL J_jiJ jl ;^_ ii^!>U- 
^j . liJJ J^y^ J>-ij' if=rlj- (j ti>- IajI.^1 ^y. LJl^ '•l^l tij^ ^^ j'-^' f '^'^' 
Jjii jl • jJixj iijUflll J>-Jj Ji>la^ l-^b ' LA'il^ii (j-ji 4 iiiUiil jiilSij iJUAil 5JbJLi JJL.J 
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-5- 



. L^U -ul^l 015 ji .±U^l c^u ^j J^ of ^^j . 4i> ^-|_^ ^_,,^ 1^ J5U 
OiLjJl J^t oL a5>. jt hii :>\J a:^ ,iJli jf^l^l II* Jp jj. ^1 U^ .jUx ^^ jLJ 

;y>» cj^u ji>. ^^v iLuuf oy iijj>Ji ^jydi ^\Sjii . j^^i y. i^ ^^t o^ 

^f J;^.,-iLi ^j J oU^^U^U Likp jLS- JJA^ .2x2:JL-.J;- j j«,oLJl^.of Jl- 
cJ_pi Jt. ._idl ^yix. Jp J.,a>.j jf ^g^;^ _ jVl L. jj- 5^_^ oU>J.! o...^f ^ .:a>. 
(.J^vi: ^ ^li^Vl iOp jlj Jl» |« _ ii-L^ j^,;^ i^Li Uj w-LJl oLjLlI ^'li^, ^^|j 
J^jJ Ai. > M ^JJl ^1 i^_^| ^^fj jpj J, jjij, j^ jj ^L^^y^; .<p^ Ji?f Jj^ 

* 

^f lUiiiJI ;U-I J -^f -^H iUii^ IjP uiJLS^ i_i^ Jbc; Sidii iJiJ. ^ .^j^l oNU J 
Lj . !?cjjjkil Oj^Jj _p «jj_Si jfj {i^ jf) ;_»j ^ u rii^wij "Vl 4;li i_is^l j^ 
^'U^)ll jl_^l ;.>; J iJu i.U.)/l . 4.U)fl ^w-iLi (.ia. jl , j_^- -^ _,[ 0^ jt, ! !;^_>JlJ 

. (oNl^Vl ii^ Jp ^1) Statistical decision 

oiji^i iijci i_^,w2. \^^\y jJi ijjiJi gu-i oLiis::j-i ^ jf bxj_^ J u:.^- 
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i . oUl^l ij'%' Jl f-jij JjJs (J»U: Jl J-^j ,_js- ■O jL-j i ijjii\ »j|_j;^ i_^jLi)l Jal4l 

ji^ jjLiI ^ Vxj t Jv>Jl //^ -JLj Ij:^! 0=4 |lj ti-'^' jp ii.^ jU-j jl yi^ iJL* ^_ 
jl . i-^jil j-* jLaJ-l '-J^rfc-' ^ i-I-^J Jls : JUI ,_;i^l Ja4 (Jd^ c^) '>>*■ -^j ijjl*' 

Jp . [ULp LrjJji "^j »^l ili-Vl (Ji«^ (> oIjU-I j>p iij>JJ ^^Ul <« J^Lcj cs^v^I 
i>-_j;ii^ i}**^ oljLv» i«jjl 4^L<I : 5 -oLxii iiJJl »lA>.iwaLij . JjI Jj <«jjf ^ jlui jf y* jUJi 

.4jUi:^ JLii; LCjj t JjVl Jj^I Ji^L d\ : J jVl jLII 

. .i_-tj ^ Ujj I jUJl jj^l ^_ jf : jUl jU.1 

, jjj-l <;^. UjJ l^liJl Ji>Jl ^. jl IciJUl jUl 

. jt ii->5- jjj iyu jf : ^IjJl jLJkl 
kJlS jSii . jiJijj jl^l j*^ jt^ _ 'i^_. Ijjf ^ oljLII dJLA jy. J^lj (^f jJu' jj 

iJL* jl^_^ fllU. Ijly J^ ._y.aj of ^ ^^jJl ^'Ull jl^l y, Uj ?j^j;i>waJl «jl^" Jio 
O^t (j t Jii . - ..,,. : ... itj'U eL-j- jf t!:Ai. ilj^ «jyf JjUj jf Jia sjLi oUijJ ^y J^Vl ^^l^ Jaij 

J*ii jf a-Lp li|^ . .ii,i_- ji> ^f J ,_j;Lll ip^\y_ jfj Oj ^ ' l^ o^ . ! ! <>-j>il JJI jJl 

■ ! ?'M 
t|^l jl_^l5 LoJiJl oIjjVI J! ;3U)/L; i^\ J^L. UwL-. ^1>^I L^jli jl5 

J A__i; a^jj cuiJJii j;_;li jUi ji (.al- iJKa .JUij j.^i ^_^i_5 ,^lji_, i^i^ 

V»'^' Jif <J ,^3i t^iJl Ji>il j^L jf Uf. ^5f ; jjtll J^ ^_,,,iUo jf »J^J Upj ;;i,jj 

; pj^i jiyji ^ ^jUji ^0:^ ^L,f oj> L-u; jsijJi ji-f j_^ ^ icAiJi o.s:j-i . u_^ 

jf *J* jlS' JoJ ij;^ J*p j^i^ li__. ^jUJl jLk^l oJ-MIft jup .115 ^Lai\ j\jii\ 
Jl J^. jf gii 4jp jl5j . oljl_;i!l J-J^if ^ >j-,Jl vc^ iA4- jf ^f tjl^ s^li j\:^ 
-Op I Jjyt J_^ (.jii jf JJ ^ . <;UIp jSj: ^ j^^ jia, ^^jJi jj^\ ^^^ ^_^|^- j_^f 
ola_;-j J iJj^ jf ^. ^f : ^ J^.A; i^f ...^UiJ jjl sUUll ^U Li5 Jl ^. jf 
jl^ Bl _^_^jliJl jiu^l liJ .^jS:; jL^I J? ^|_^ j L^ L.J tSUUil ^UJ L^oiw^ 
: i~jVl J>!l ^ je>; ^^_ jf ^ „iia^ ^JDi ;_ii_^| jf _^| j^ i,\:^\ 

. JjVl Ji_;laJl J jwJlj 4;L,<ap- OaL ai _ 1 

. jUl je^l iliiL 4^ij jii Ji . 2 

. JJlill ji>j| ^L-L j>L|j ■^'i\ 4i>. ai - 3 

• Jl ^^ j^ iijjJlj jUJij JJUl <.«iJ i_Ji>i J3 _ 4 
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'r^ (i^! Jl ^Ij jjj tijJL^ jLi::-. Jdljj t*i-lpi i«_. ^ ^L .olJb-j «jjl 

<.x, j^j^ j>l jf dU ji. J L-jii j^j oaJ . ^Ul > i^j^ oL^'t- ^Vij j>JJ 

Jl «U^)/L iJjdlj i_;Ljil j|^_, ^1 oU!>U ^ i.%. 5i^| . olJU^j v^%' Ji viJWl 

. iJj-j ijj^ jjj^l 
^ ^. ^1:5^1 J:.U. >>J-I ^i ot v^ji Jp -gLL^ L^y ,,jl^ ^jUJI ji; | js;;;, 
U) Uif SU-I j Ulj >__>J iJULl ^_,,a.^| J s/ ^jj. ,jj, Ji. ,Lif [^L_. ^, ^^_ j^^ 
.:_;iU« iAijdl sjJL^ j_jS::i^ cUJU^I jir_^ .(iJU iy J^x!i\ i^_ 

<.Lif jj*:j tSyUil »_Ji5 J ;Ljij olji- ^^t Mi . ^_;^__r*^ yjLsi U^jli jli tlJLft ^ 
^L« jti -ujo:- J^j tAjJj J^- Ji o^ ^f ij-'jL^ j,_i- Jp. IJL^ jili jjkj i iUJl ^y^ ;_^ 
>Lb ^jiil oLU^I ot J o^jJj ; l^^li^ ^1 jUap^Vl Ji^ Jl j;_j;; iJULl ^,,^^1 J j jj| 
i>>^' ti-^-"^ tT''-'^ li* "^^^J (^. ijf ^J-^JI j ^J* .L«:i»J ,_i^ J|_j,o Jaii j^y; ot ^_jc 
i»-iil ^. otj tUS 4ij^_ N/ »^ ^^V (0) l>^ i»^l ^_ ot jji i^J^iUl oLLJ-l JUuj 
. jjX-id! iih^l oU-jjJl ^y^J;xa lijJl ^\ Ut lUik. LiJ.,a; ^a^aj t^ ^V (1) lir^lj 
L^jli jy I J5U . l^j[i.\ xj^ j^_ Ji ^j: ij\ ^ ^\ ^_jj j^j^ i^j jp j^ I j^ ^^ 
dJliUj cO.4 ^ (^IJI olaii) jliUj ,0.6 ^ (^_^l oloaS) JjVl JiJiJJ Jjx^l L*J of 
• (Cr^^ j^^ ^ "^^jy -^^^ <;f y^ J^b <uV) 1.0 (^-jU-J*^!) ^^^ ,0.9 (o jJ-l) 

Oljlyjl i^J-.^ J jJaj j._^ _^j t ;>Lk1I ^j.^ yb Ij:^ ^ p^ Jl jVl LU._, 

.i»j'!>ULl 
i>-jJL;j t jlyJL ^J,l iLi»jLl SjLjLU jjyw jiy iiiiN/ ;^uil :^Udl sjLi jo^u; 

5jLi-l OjJ^ 5jyL.^ ivsy iJllA ot jii . Ujo i>w; ^../i:..! 5jLJ.| sIa ot LjJ TwtJ ^^1 
5jLJ-l d\^\ o\S ^ Ij^ Qpfli^ dUir .5jj.L5i OjSi- 5>UJlI OU iLlxJ (jjO^ JjjS'Jiil 
C-JI ^Ul SjiUj ,^_^ ^y _ !>b _ pj Oli CwHJu- Jjs . iiowi l<— «; SjLji-l cJl^ jlj tUU 
^ili:* jL.501 >io . 5>LUI (._^ J _ ;i,L-, JS^; _ iU-)/! O;*^ . ?ilLiJ| ^ ^ ^Ui ^ 

Lt |I^U1 ^ J»i^- of J^, .Ua^ C^yL lii 5_^UJl| ^ 1^ j^f iJLjJi ^ y^ ux* 
;Ji«Jl Jj. ijUll Xj> 4iL- »^^ ^i of ^ bi^] i^Ul Jl Ji^^aJl j cjfj JJiiL- ^,_5iM| 
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.2^ j^j^jLUl Jl J_^-.ji! j>Jl J-^V LJjlpil jJi^ j^l A-^L-Vl oljLu:.^! ^ oJu 
ijL?- j^ S/Jj ._jLJI <zt- j:s- L«lJiI ^J ?<_^ SJ^.yai■l a-^ tl~-J*- IJ-» J5' j»^ j*"j 

.iJLiJi 

otjij .l^j-Ls- Jlj:i^l J ^j^r^ iL::»J.I 5jL-i-l ^'U : t^jL-J S^^tUJ-l jt jVl ^y t^^ 
jl^ i^Ull :>UJ.I jU t(l/2 ;jLl-l Jl(2^l jjS^i) oVU-l .-i^ (j "^^ »jl~^ 5a>.j 
, JLjJlJlI 5jL_il-l ii^jJ. ajjLw. S^UJLl o_)S^ (. (1/2 = 1/2 X 1) ..j^ ^ 

obrjj jc oljLiL! (34) JSLi _,flij . ijj>'^ (^JJl 0^' ^j^ J »jl— =^ J5' ^-T^y^ jt ^ 



J»illjU. 


No.l 


No. 2 


No.3 


No.A 


_;P«JJ Ui, -.jL-iLl 


4 


11 


3 


11 


-.jULl ^ joJl ir-ji 


0.6 


0.4 


0.9 


1 


i>Uil 


24 


4.4 


27 


11 



(34) JS^ 



ijUl ^ J^ 5>UJI pij t(o^H^'Vl) U. ;^U1I OiiJI 

iLiJI 



^Ut J_»i]J i^j^l i~jVl 

.ijp[fi- Jit J^ (_sl!l tiUi jjb aJjAjm Jjiiil cjIjL-« J-A»t jt (jw . j^j' 

jt ,^. V IJuj . JaAJU U ^>i— Jit J j_^ Ji-._>dl J b;jL^ jt oSj; i>iLl JJi:. 
j^ jt jSii diiSS ^^ik-,^! i<wj]l ^j^\ Oj^ o\ jSU"^ iSiJjt v-U J i-UiJI SjLJ-l 
JjUJj tio_jdl ik^>dl SjL-il Jp bijlj (»-iJ jt pJUl ^1 ^y j.^ II!. .Uit >^t 

. Lf l.Ui jt 

^^jjlj lii^iT ;>Lfc Jit J^ t|Ill J*iJl jL-. JuJ:hi] Ji>Jl jL^I iKji. Jl jVl i^ 

I ^jUJJ J_fi*il jl^l I JL* Ji£ Ji . jU:l.l 5jL^ j^j o^Vl Ji>Jl Jbit : 1 (»ij jUlI L» y. 

jt ^jSiLc .^^ JSj ;4jLa:- Aii^ -CL ili^P^yi jUi^ Nt Ulp ^. . ;>lit JiV OLvJit -oV 

5jL^ cj^'l^l Lii %60 JI_pH (»iy-l ii-il ;j^l J^y iJuJ-\ J . J-UoJl ^y> 1.^^. Jj^. 
J_iijt *l^l Li-jli jb:-! liSU . iL-s- ;>^ ^Ojij jt j jJ-l -cpUJio ^ ^j . jLaA-l 
Jju<j ^.jir J* Ijili jl5 L- Lrj-u jJl <;jo^ . dlJi J -Gjo^. ajopU btj IjS'j t iiSUIl oljU-il 
jJJu- cJlS" li! ?v Jj^ '^J^ '^^'-^^ '^*^J ?i^>l»ll 5j>^l dji jl^ lil OO^ liU ^ .j=rJ-l 
Jli . 1^-- a^ LjiJU* pJiP i>-jJj iiiUs ^,:>J-I Jp <;l::S3l jCjc^j i <U> ^jSlr »^^ !>U 1 4JU- ^ 
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iiJ_^ UJlftys (oyi-\) 3 ^j jLil OjSi ^5JJl (jLtdl JkJl L^j ij^ jji ^jUJl iJU- 
i(JiLHl ^jUll) S^Vl ilU-l J . oL;5_j ^^^oJU ^"uid! <.]Jj^'u ]a^ji :^U Jii o^U'-. l^V 
Sjjsl> j»_.l^l jl — LI <^bii-L o'!/l(:i^'Vl J5 J»^j .tjSi' O-L4 *>^i j^jJL jl'n..t,ll ^r-^y 

jLi=il j^ Ji^Vi iljUi ojScj ^ le-bJ^ w'Ui_j; _ ojL_Jb _ *ai; liJj t(O) \jL^ lij^ 



>i]ljl_ 


N1 


N2 


N3 


N4 


j«JJ Ui ijLi-i 


4 


11 


3 


11 


i»ii.'.-ii;..2ii 


1 


1 


1 


1 1 


-.>wj.i 


4 


n 


3 


" 


aiudiivJJi 











1 


.!J.WJ,1 


ti 








1 11 



(35)j$:i 

jJL?- iJ ojL — III j^_j of '—-ijJl Jl jLif . lAf^is 4--?- |J[ |_^X-il iUf jj |_^:ull Uja .ik^ill 

■y t^l lift jjSiii i iii)-l J . ijyf- j^ t. . \j:^\j %\ jJiaj ^1 ^ f-_^Jl IJl» _» 

y> icJ^- ol^:uJ itLiJ *^bj ol5j tlJu>- <iiy<j jLS' ,_;l:uLl ^;^ iJ^jJl j^^ J '^^b i«_^l 
. j_j:-Jl Ojj \^S <GjL.^ iLiJI I -v _jA IJLa Lcjj tiLaiLl e^wn 01 IJ^r L«^lj ol^ . 7^[ 
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IJuh Jl L>dl i^JUl JjipAl jjlk cJlS' v-jjj ityi iyUa ^ lS>-^' «jj-aII cJaiJi 

^j53 ilJL>- AatMslj (tJLiJi oU->- CJl5^ IjJ it/^ ^^jjJ CJjSi ioXj^ 5j_j-.aJl /^ 1 .t-jS^I 
Jj _ Jjiii! iJL- ya=^ ^jf jV ?V ("I 4_ii J>-_^ jUjj-JI ells' j| j^_ jl o_^ J^ 

jl 4JL«i i<L«iJ J=rj^ jCjj-^l oils' jli .jljiJi IJu J* LK i .» j . « ; _ ^Ul j^ j^ :,^s■ sU-j 
Ijj-lj ^ ,.^., n-;at j[ Jx. jLJ)!l IJl» jyi t-^ t^t l_)jjjj jf jSlc ^'^ '.^y>^ j-i>»j j-»SDl ^^U 
^ ifjSDl Jl ;^L. k^jUl A^l Jil .iJi iJJiij jf iij^_ JjU jU^I IjjJj:j jt jt t^Vl Jju 
cJ6 lil Ul .iJbh i_>JL.f oyt- ^iJUic Lcjj i!>Uu~. 7<^[ ^jjil jt ^^tj <;t "^j i* jj 
*(i->U Jl^l Jl Jj-^jJl by^a:-^ <.ji-\ y iJib»i- ilU-l jLs i.JJA:Je- jwii^ jL'jj-iaJl 
«^| j_jSL-.j . J 4...:IIj tj_; jj^VI Ijixji jf jf ojUll i-iLijl; oj<»;.aj jtj t r_^l J J^r jJ' /<-' 

i4*._jj|^ i^j^_^l ,^\Ji^\ hjj ,^\ ■.U^\^ ^^ JSj ,j\J Jl J^_^_ j( j_,j 

-Li) .Lis jbikit jLj^^lJ tSj-iL. i^U-l 4j_^ j»jblpax^l j^_jjl tlj^l j^ jb-f -oi J 
»|J^^ JLaJ^U cJj iiU ^. |I jjUISj ; ^_^U-1 4i4 Jii JSLiil ^ j^>il iJu jt ,_^l ^ 

Jlij *J_;^ jSj .iJli i-ljjJl S^,;>^ Jl j'i!! iyj |j^ Uyk «^t JLiJ ijlfl- it Jp .<^_;^| 

Ji»J.I ^iy- ;lsiJl jIa Xc-j . j;_^-^I jSj^ JUaJ^fl jyj i^Jb ^yt jt v_ji IJu -^i <.^ 
ij_*: cJl5 jjl ijljj-l JiL- . jl__^l J">U>L} JjjlUl ^j_^ LjL J_ji jt .>•■..:_ ; .^^| 
-^f :)*'. ^ V'^ ti^ *iJJ> <«i> a*J '-A^f ^^ il^^l h^^ «^l iiWI ic:^l=il 

^j:>ii _f* Aj ^1 jii' jl jbA*i as:jL. 4ju* j^ij^ ^ iu-j^ j^ j ji,ji o-i_y u uu- 

. cs- ey^dl oU_^l |_^L,f J* I N ^t 
Jl>Jl . V v^lJlJ lj^\jj ^j>^ iA:^\j : jyj^l i!U ^jX LJ^ L..,..;.ll ^_^ 
Vt t_jt . ^Oiibit ijwiivi ^t <_i; ,_,^»ijjl jl_^- jLj^^l J» :jjk Up iU-Vl ,_^' i^JUl 
.v-ii^l oL_^ JJ^ txi^ IJU tjju \S^ ^^H ,^\yj\ iJu J» iU-)!^ J ^^ 

*i V^' J*» tit a?_^ ,j~)j ft i?_ykt, loOLJb Oii jl:yi jtj l^ly" j^ jt ,_^l Jp 
jt ji>«iJ 0, V lOy'jj-^ J^'-JI JJi*^l -u. . I? jUU: jUi^ (it -i_i; ^_,Ai^l 1>» (i^lj 
UJ) iL::Kll oljl^Jl J^f jl_^l iJu j/. jt J^l yj .^^^L _,t iii> jly Jl J^. 
U»* i^t Jt. 14k. . jji>dl u^ ^ ?a»iJ.I oljl^l Jjut ^^- liU ^j^ . (;ia*^ i-U- 
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1^ JU J>-IJJI t^>:_- ^ i<^ ^_,,»i.jJLi uUj^^l .*U»>.Vl ,>. JjVl ^>JI :Uy>x-,j 

jiJlI jf hrjJi Jb^Lti. Irti53 tOi^il^ iJw»i^ jL-jj^l . ilk^Vl ^y y^T p^ i3l:A 

^«iJ.lj tiJ^UJl ^U^lj tU.Li^t jLju \rtiV tAJ ._jy.j^^ tUasiVl ^ OiS'iJi ^ 
t/riJ ' V*^ ^ *^^ ly 'J>~^' Jj^' i(v^ill '»»l^) JjVl SJU-I ^ .SiJut ;_,l_>._, ^4_i; 
J^ jUJ^ ^yJl dji^ i('t5jJl iil*') Vliil ^^1 Jj .'•JiJt'- ^V v^j"^ Ij^ fj^' 

.jlyil iliil J ^Jk^ c-i lil ^jS::; (^j^ Jit 
jf lil o^_ . .(^jJl i;l4 ^'LJ- B wJlj t^iil Jij;J ^'LJ- A i^l jyc-. Ljf ^^1 
. (A+B) ^\ ^ Jl^ J jdl ^j^\j I A i»-i]l ^ jJL^ J ._^_ .U^Vl y JjVl ^>J1 

Ji^Jl j^_ V IJjk ^j ijSLJ-l .JLa ^U j^ old>-_^l i^L i±>^ jf ,_*^l JJ 
y'LJ-l ^y ^ ^J Jjji ^^1 ol^l iJp iJl>J jf iiii ^_^__, iSiJLst c_Jlyi >±UiJ jt Jl Jjjjl 

l.xj^ B=A Jyj jf ^_ iiwVl iJLLi J . 1=B+A / A L^\ iUj (^t ^^'Vl ^_jj| ^ 
_;(-;.:■ ^y j^f Oyy (JjL-J ^^Ij ^^^^ (.1^-^ ;^Uil U5JI ^'LiLl l--*J jf J ,{2 = Q) 
. ;ii)i jju Vf «JJ^ B. A ^y JS:^ iilUl 1^1 j^ n_jJL. «^- 
Cj^jy^\ iljUl (algorithm iiJjt. J^- ;ki) bJjt U^lj ^Jic-^ ja>J.l jt ^Jj| 
1^ 4 Q jJjL) A-*^l oIa Lit Ljf jyiyjj . uif>-_>JI JjUu' /»JIp i>-ji s— 4 "^ f Jj'j=^ 
|1 lil .ji^t l^Li; giS' Q i^ o>v» f^ i.T'i^l^j .J^t d[^J\ uili=:.l l^iS- c^t Q cJl^ 
^»_j a*— i; ,_,,<3iwJlii j_jSL- = Q jf jJ :iiji^_ iJt— il J^- ^^ *:lj ' J^-l-iJ .iJ*^ j^Li 
i(0) lyy* = Q : ij>^\ Jl iyj JOJ tUSiJl Sjj^l jiLu J>-|jdl ^ . < Q cJl5 lil kja 
?«jly JI^JlI Js-c^ >JlS lil .^j-^L ,j-Sl>«Jlj iJ^ibJt ii-iJ-l J jlf>-_>Jl j_^. I^V^ 

JjlkJl *J* J«Lrn jf jJ : I wbr Uaj-j "^^^Ll JbiL' 3j*UJI oJL*j 4 ij\J «jl*U» f-JlJi 4jf <uU 
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Jkji\ i*J JbJUi jjXf ^JlS ^ . lo^lj Ua>Ji jbjj-^l j j U: ,., * «t» :,^^ ^j i>* j^^f ol? Q 
t jl ^JjI . »^Ap J^ «t» iJjJl li* J*' J-*:^ J:;*^! r^ J j <• (*-f ^JL>»i)l . ?«t» 
jl_j] ^ ilL_;. ^^JJ Ji tUjIy :j*U] UJ id .U*i!l l~M\ ;jA (0) l_^ lijl-i jt j;*^ 
lil III (. JjVl f_^l jA tksi i_^^ liS^Uj t^L' ^_ ly- <>-- Ulj I ^j^\ y, aJ ^.-^ii 

jl _jj .-^^ t <j 4-lJLa <il ^y>jAj (--'UaJI j^ '— '.^ ilP "^•il-l Jp i '"J^ t i*J of ^jUI 

.(B+A) 

ilil jj^ i^Ul jiL-il liil jf Uijf _jJ aA-j io-i j_j5J of t_ji t i*J jf J^ br ij^ 
iiJjj ^^^ ; j_jSL.fl?-Vl jljiJi ii_;li' liJipL-i^ i5^l »^ ?i*jill idUj jJL>«j i_L5o . * JsL>- jl J 
_ B, A jl J-^ . (A+B) Pj + AP, = R : JLJl i>--J' J^^l -^t; trisk function ;>li: 
t*_Jjdl lijZ Jlr^-I = P, . JljJl J* ^t^^l ;;blj ^iil -'ij^ yi^ J ^'Li-I U" _ j,Ul J (^ 
^j j^ ji<Jl ^-ji (if I 'ti-^' ^'^1 Jlr^' ~ ^2 . JjVl f^yll tk^ fjij ^ oifJ' *^jJ tSf 



,jl:JI 



t>J' 



tk=^ 



jiji JLjil ^jp giJ jf ^j5Lc jjl ilj_v-jj.l ^*LJJJ ULl. S_^UJ.I iLbj ». \i:^ Ii5jk 
j_^- ^ *jf ^_ .(36) js^iJI J 1^ t i^" J* P2, P, ^^\^'^\ ^ .uj^jj .^^l^ 




\.o\^\S Sj^ ^A\ b% l(1=Pi) -L^t J5; OJ;.w, *U»^Vl ^ JjVl ^_^JI J.U tO=t 

.(1=P2) jljl- \^,y, ULJl jV ^^J^- Jb V ^Ua>-Vl ^ jWI ^jJl jU tW Sj^ 
i.jLJ jw i>wi Jp J-A>«^ it iijA Jp P2, P| jje>"JI -Oji>L>J.I iky^ J _LU>- Ljf_p 

. (37) JiliJl J (.j-wj^ yk 1^ t |V. 5>LiJ.I uJi:^ 




(37)JSJi 
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,.l3_>Jj .4JNU Jit J j^:i>aU v_^Uil ^Jiil o_jSL- vi^ . t*= t bJU:. _^ j^i^i ^^^jllc^ 

J ^- jf _^ (HJ-I 'tifiJl . La lu^ "if :^U«JJ iiJLUl l^\ jf U Ji^-)^; jt LJi* . L-,_^l 
;JLLI ill. viUij . Uj ^ t* J 1^ JU^-^ iLli jiVl aJ-l lii iiJjLlI i^ij .i^br-j^ j^t 
oi^l ^ _ ! !:^_^ L _ ji\j ,B, A oUSOJ iiJ^ |^- a,j>- ijj^ ^ y^^ ^v J^Jir 
. iJ>y oLjL^ ^^t l^ (.Ai jf ij^ki-J Vj J. tl^L^ ^>- •■ V jJ>\J~\ 
iiu^ j^pfl:u- JULj tSJ^Ij j_jSiL- ^'L-i-l jf ^^f iB=A jt ^Jj| ^Jldl J_^ J<o 
ij*^ A i^] (A) ^ Jii^ jiVl >i-l ^j^ jf OiJ jjl_, . (2P2+P,) A = R :;>LUl 

.[:>lii Jit ^_^ ijLi -V l^ i5>lidi ;jLi 
_^'l- Jp ..ii:. J2^l J^ ,t ^UJJ i^-^i jl^Vb JjVI Jl>JJ :>UJlI JJlL- jli iii 

. cj>J1 Jp ^_ydl U^ j ^liCJl iiiUli j^o; 
i^ t|Dl Oii^lj iijUJi oLj^l oNT :y. U ^^t^ ^^j^ aJ-Lm JI j^l J;- .. 



^hA^ Cr^ j^^ iJ'Vi ^ ^iji^i (^' liJi A^i^i o^/Vi ^ ;tL_; ih.Vi js^t ji 

Jl jju l^t» i*^^^ ^waJl 4;>^l J vJju. ;«iJ ^y [^xm . *^Li L.J jj^JJl Jl. LjUt 
jUl : VUf jU-jxi. J»iU jljL^ iJUj . ( j_^- -^ jf j_^- jt) N/ (.f L-L. jiJl ajj cJl? 
:(2) (^j jLiI ilj^ Lj-:^UflJ ^JAfj i»j^ ^jM*^ ^*^' Jta; of iiO^- jti :(1) *ij 

jt L^_Ail liLi . oa^l i^kill i-z^ L^ iJbi ^^^ ^^3; jf [^ ^Jyi\ | j^ ^- ^^ 
j>.j Jpf j^ : ^yJl ^^liV ^y.O:^ li Lli. viUii ii'yi j^ I UiiJl >5 ^Li ^ j_^- i^l 
UjLipL oiiJl J^ liJli-l .i* Jj i^Vl J ^ Vj tJjVl J kj^. <-i»i!l y .J:>t 
^\Sjii ,^jilA.\ ^yi\ JjJ.1 ^^t odxiJl cJir jJ JpVI Oi-I ^U. j^ 1^ .L^->U 

^^ .r^' u-^^l i-^l Wei ,>i^ JjVl :ai^.>. aJU: jJl U*i!l ^^^ j^Vl 
^U<9 Jl sj^p ^ t (^^1 J^ jiv»Vl inkiJl (^^..i^c^ oUl Uf t iJl^ l^ "-Iamj ^^ 

^sji\ j^^\ ^LiJJ v-J^ '-^ J*- yj 'tr^LJll ^^ ^^t j^_ jf ;JVl ,1, n- J# 
;«]»» iJbk 1^ 4JV ?4iiJl:^ :ULi ^_^ li|^ . iiiJb- oJL« i^kil (i) >iLl LjL-. j^. jf ,^ 

J^Vl >iJl ^ ^t j^. ^ l>3 LiiLuJU- ijJ^l ^1 jr jU IJUlj ;{.liVl ^ ^J V-^ 

^Ull ^ \Aj>. IjJ jlS" jli t_^Vl ^Ull |1U* (^ jf \J^ k_owJl (>• . ;aiJJLl i«kiU 
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jl5 jsj . iLil? jji UjUpL ii'yi l4^_;U" _ i-^L^ jOu' ^1 _ iKldl icoiJl AJaiil ju ^ ^v^| 
jj ,^yi-H\ U^l ^ JiljJl^ jjjll JiJi ;j^l J^i::^ . ^5^t VL; ^ - l-b>. I_^J^ ^Liii 

. jJi . . ij jju oUi^j Sjjyi jji li ^j; Jji j^^j I J*; ojj ^_^' oLj^U,! oV J>.jdj 
of Ut : jliJi ^yjlj . JjVi ^_jJl .Ik^f JI iv-l^l ik^>l yL-ii j^i iJu jiij _^^*y| 
■ (V-rf ^'^^ '-^ -JJ*^') ^' ^:=^^ ly '^.'^ o- r*^' > ^'^1 ^•■f-^j ^"b. i,Jj : :a^ 

IIa j jU) ijJj5J jji iJJjw ijJai jl ilw- AjJij AaU iJ'yi J_i; UjUp Dai-I ^y J^\ c.A\ jj^ 

. (uJiii ;Sj<i 

i>^_^i Lj-i ;i^u t i^' J* tkLi '^y ^\^\ j.,:>_, |ji5:;k . ( jiVl aJ-l ^) jj^l aJ-i 
ulj iLi yVl J^- ^j i<^ |,^l ^ L» Oy-Ul ^ ^^Sj iO=t oJl? jJi . (36) JSIJJI J 
U«JI ^j) JjVl J>JI .li^f j_^j Jj_,f ^j^ ^ (2i,:,Ji\ iUJl) j^iJi ^_^| ^u^'[ 
lUl* UjU^I |,i^ JjVl j^>JI ^Ik^t oU i^l^ oJ- 0^ t cJir lilj . ^jJ^I i-j"^ (i»JUl 
Jl^l i\y^ ID .i^lil ^ iLJi ,c^ ci_^! J j^ L^ ti<JUl iU-Jl il'Vl J_;- .._, 

Jii C^ t jLi^ ,;>Li iLtj, ^^_ jf ^,.^^1 Jt a J <~uLll w)l ijL>^ ^ 
> Jdl ^_^lj ,JjVl ^>JI .\^H ^^^Ul SjLJ-L jlkJ_^- q2, q, ^jc^ J^jj\5>UJ.I 
jf >^l J»_JI ^^j .q2P2+q,P,=R : JU!I JXill «S>UJ.| Jj^, I^b ,JI_^| 
:JUK iJ^I ^^ ,L^^ SjULi jjUu:,_ ,Lk>.V/, ^^ ^f ^f cq-q2=q, 
J^V ;>Udl f JlL- ^5^f 5_^ .t y ^ s^^UJi ,_ii:^ (38) j^ ^_ .'(P2+P1) q=R 
^ Jif J tkLl jl^i s^Lfe jjSii . U^ Uij^ jt ^^^1 Jp jJI i^MIi ^j ,^ a^ 




(38)js:jt 

>Ui q J ;il:iJ| ^1 ^^^ _q s^L^i 5-Ui ^^p iUi^ f ^uJ jf .LJ^ cJ^| ^ 
- ^^^c-i jt ^^.^..^tJJ ^ JULj ,j^jj. j^ j^Vl -bLi ^_^ j,_ui ^ ^iubfc 
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UljJ^ .1^'t ;>UAI jUil i^ jt JJ ;jLi>L ;>UJ.|_, oljl^l ^ LjLJLlc ^„.ii^ 

.,1^ ;^U1I >Udl ^> ot Up .ii.U^ i^^ ^^^ J ^.^ ^,^- ^ ,^^ l.j:^ 
^J\ Jp . ;pLL^n/i jji iiji^ o^ b-i^i^ ^f , j^ js;y_^,\xj^ j,t J Ul*:>j uf JjUJj 

.U^ ._.*^1 ^ .\L>.^\ ^ oNU ^u ^;i.Uii 4^0; ^'Ul ^>^L «.^^l' i^jVli 



- * ) ■ t ^ 

of Up olS-j JJIOJI ^ 3J^ U^j_, l-f ^j;^, .fj^ ^.LU, jy, ^^, ^-^, ^^_^^ 

.^Vl J U^ J^ of JJ .?^>-ftUJl,(.fL..jf J :?ULp^^.fjl.ljl_^iiu; 
.i* (jwii^ :^Ur) :i^l^ ol«.iu5 ^UVl .!» JJU ^ <5:r oU>„ JTf ^ of bJp 
j 5i_^^l ;^l^l ^j^j sULl ^ ^jU Jf^- oji ^f >» . (^^ J^ ^ J^IJJJ oL.^1 
J.li ^ .U .__J 4i^ ijlj. ^^^\ fj, i^_^ . ^-ui ;^_^ ji^i ^^^_^^_^ ^^^1 ^L.Vl oIa 
.gu, J i^'lj ^.l^ 4JJ^ >T f^ 1^ . 1^ l^::^,^ ^^^Ij l^ J ii^j , j,LUl Jp \\^ 

cAiUaP vi ^ ^joJi oi^i b\s Lf ,r^ ^ jjVi of lii ^yUJi ^ . iiLji ^La; .u>i;i 

• ^'b ^ o^ »i^ ^LkJL yU-J jdl Uf 
^1 i->Ll J ^L^jliLl ii^jJi SiiLl ^^- of 4J* c^'Ull j\yi\ JUo- of o:.jf ^J 
J,>._J ;viUl/ ^ oU.i^ vl.%' Gbr iJ_;;l : JU15 viUi JUd JJU_^)I ^j^l .i^l;,- ; 
^ Afi\ Uf ti.. ; l , ..A^-Jl MjVl Jp (+) i^%. ^ .i->UJl ;>^_;i ^\Ji\ ^ oU>dl 
(.JL^ iO>il^ ^UxJ)f ^ »ljVl »JA J_S' of ^L; J^t;j t(-) i.^U U ^ AJUiiJl 
jiL; JjJ^j Sz^\^ J ^1 opf t>Jl oLilk .1^ J^^l Jjj ,dUi ^ .^\^\ 

: JUI <JL, »j_^ Ji ^_^ Uj . viL-lijii 



<^y 


Ikilj 


L,.; 


OlSlI 


16 


5 


8 


+ 


7 


2 


4 


- 


23 


7 


12 


£r^' 
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^Jju liL. 

L J.a»^ ^LJ-1 j^ jJi JUuj . (+ Jilj^ll) y^L— Jf-\^ i^iJl Jl^O.! I>.L- j! , sopUJI .Jl* 
Jp! UJL dJJLc li5U .%69 . . .^^ .%71 . . .IkJL, i%66 . . .Lwiji : jt Jl J_,aJ-| 
ljii\ ^^1 ji ^ ^LiU ,^\j'-^ . . WL| o>^l^ .Jaii ^ ^t 11* ^^_ J^ .i_; 

jA oV iliiiL. ^Jc^\ jJ - iL.L_) _ likit j_>^' jt dLSUJ t(pljl i«--) UaJL. y. iij JiVlj 
X\j 23 JI lUU ^ *ljbU Ji^Jl ^j^l Jl JwaJ jt - LJ>\S iiUil oUjLc. ^ .bs r^\ 
^ jjl ^^_j^ ^UJ iljl^l IIajou^j t%67 JI Jiii iLkJU (+) j;lj_^l ;UJ ,_,aikx-j 
jl 4> '. jJjJl c^L . UiL. •^_^- il_^ ~'U; Oiy- dUt jJ ?lil yk^ lil^ . %69 4-_o 
^../i..i J53I 3j^l jl irj-iJ tii^l J ^jJI ly 1^ Ji^ Jb oU_^l ^ 1^ ^ 
<;t .__- Ja-iJL y. Ilftj . fjUJI {"UJI Jl ddiai^ J^ti) IJb.:^-^ c-:5 _^ ^!l ^lSJ-^' (^j.J* 
j_j5o Oi jlyll jt |(Jb IS'jJu j_jSJ ii~^ '.yi" !>" i!y^ «-^ dJL-iJ J.Aii i ljl_^ iic; Uj:* 



jj 



>'a^ 



USLL. J>>J ^ V*>^ jf 'wJi ^^1 i«j'^Ul O^JUil i>*5 JjJ^ jJal 

Lj_-U; |_j]l dUj :i:;iC-_jJ ^y jjSi-j tbjLo:- ^_.-.>J jt "l^jt Lie . dUi ^li:...„J Ljt iJL4 ?U 

. t^_^U- jl^ jUiV i-j-Uoll dliy (Jlt»5 j»5l_;Ul Ih^ /.I Ji^i^L) oL.jJL*il «j^ iJLp j 

oUyiiil Jt?- J i-jj__^l T jy_)]l «J i__-bj W oIjLjL-I 9y^ jt (j^jUJ : ■k>..»...j| ^_;ii 

jt Jp JJL, j,-ii^ Jai,^ (39) J^ J Syli yULl oJu . [f(jai y oi^^lj iJylL vlUi jjli] 

.cJjJl fL^ ^_^ "j-i^* -*-*^ oU_ji«il «Aj>j iiiid-l yLJ-l 




(39)js:i 

* * 

L—Sji lilj::pl t^U- jly >iwj i-Lli JLwu .t^U- jlyl ij^Uail jiLiLl ij>/| v_„.^ 
CuJi*-j tkLl Jl^l jlj ys 4 Jit oUyLJ.1 cJlS l^ .1^ lyy Syyl! oU^I io>^ Jp 
(39) JSLiJi J >=LI ,^>^ Jl . (ttjLl ^ ;^UI 5jUL| ia-y. ^ S>UJ.I jt /JJ) :>UJ.I 
i-^ Oilj l^K j^Lij-, iSjLUJlI JUL|j ttkil-l J|,^l jt Lj_i J^j- liJajL* ii-tj _j_» 

.oU^Jil 
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C/ Oi^jJl Ji^ J R+W ^j^ LjL_. jjS:;;^ ilLlI J;L ;^uil Uiai SjUiLl o| 
^^JUI ._— Ull ^^1 jj>j I T* ■A»jd\ xs- 1 j_^ bj^rf. jjt la^ f._j^| iju ^^;,^ ^^^ _ ;^L-iL| 

^ 0^ U^ ^ j^ ^J. ' Jr^^l J 'V* Jjf .Iki-Vl oJub U .■.,.■,:,.., t^i ^j . ;iaviJL 

•^ iU'yi jt ^jAi^l jt ^ LLJ JSI^ jt j^ iJli c^i^w .U«it ^7 "^ ^^ ^f ^ jiji ^ 
^Jij »lj*:ll Jd« jt 4 : Jaij Ovij^ ^ Ll tks:- M; oLLJI ^- vi~v • <;^l i.LiS^li J**' 
^ oj- fhpNlj D_;i^l j^ 0^ i^ iJbk jt jt toL.jJjJ.1 ii; j »^_ ^Lj^ hij j^ Jj^ 

,ij^ Ij>-LA\ SjULI j_^- c[Aj*5l_f)l ^ ;^_pi jt » JaJl *bVl] OyJ^I o^ J^ J . WJ^t 

: jiyja:^ J* i*jli Ir f ,^ of Ojj i s^tLUl ^_^a- b— jJj J ^ jt Litj . fLLt^Vl i-j15JjI 

jt >^.:....:j i5ij-Lc :_^liJil dji^ i:>U3 tkLl Lil^^i .-ui fjiji\ iJ|(iJ-lj tty-l iiLSJ 

oi tkA _ UU ty-l jl^ jl i(i_^Vl i>>-Ul J- .Lj ►IL^VI oJu Jt. j^ i'__^ Lot J*,ci 

. f UiJi j*u^ ui-po jS^, u Jit <,j^ Ji^i j«. j_,u»; jt iUp _ :)^i. i'ji^ jj ^^i), 

i>iJ^I jlU- tR. Ashby ^T ^ Sjbc^L J^l II* ^ jt v_w.lil ^y -ut Jiu-t 
j_^ liL) tidlj it* i~~x> iiJill lilki V *^ ill jC.^; jt Ij^ Li->-jj "ilf-. djSL^t 

l^LkP tk>- *_)aj .;W'...'i ij'i!! aJL» * Ji.::_j UXc t IJLSJkj . iJllli J;yi_J JiJi i liUJD i;jl5> If^i 

iiKJi ,^ - jJUj jjii; i4ia>^ jJi yw-iili j_^j toVlfU-Vi ii>; ^L-t jp JuiJii 

I HI; it. iw^ iiJjJl O'il^l Ai^ Jj^J^ Oi"^' ^' ■ *^^"l*^^ j '-^- 'jy^ - ^^^ /"-^ itL-JJ 
j^j t Ai-^l J i)_^f-. J^t i^Jii cJjJI J It^ 4 iJ J Jit iJT baj j^ jt jl^ Ji»LJi jA» 
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jUJi ^;^\ 



didbaJL Lsk|^ 






«il«Jl3 



. ^jl^' cJj^ i2j^ . 2 

. c_.UJVI J SiiUll . 3 

. ;iiUllj iJ»yJl oLXcil J Jjd\ . 4 
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-1- 

X 

i^iii disc ciii^. jj^ ^ji^ 



ell 



^ i^ c:^> ^' .L^lkii .b^l J^b vL- .a.j ^1^ ^- ,! j_^,^ ^^_^ ;^_ _ 

^I!l ^1 .1^1 y . Ujb; ^1 _^| C.IS .1^, . urn 5.,UI ^t>U^' Li^^ l^ ,a^ 
U^->^ ^j Aii_._J| oirLj.^ ^iJi M^\^o\Sj\ c5>.ai",. j.sa^i ^^-opf 

;JU ;^f iJl^l ol* Ji. j ^.O^ „j^|j, ^_^^, ^_ ^ _[;,L, Lij^ ^f_^ ^.^1^1 ^^. 

^' ^■^ J>^-^' t^'iii^ J^' aJ» : Jl^J ^l^ is:-wi sUj di^ . c^f ^1 oUUJ J_^ 
ofy Of 0^ ii^l .11 Jc^f ^ Jl ^ Ut cJ^j ?ji>ai J^ Up x^_ ^jJI jj^i 

Jl J-*' - vM^"^' ^^ ^y'-A^ o\^.j\. ((homeostat joJiiu U_jpJb i!T J=-^| 11* L:j[ 
.«!?.iUi^ ^f .oj^lj L 4^- cJ- jlj IJL* . . .LK ^^ ii^ 1^0* 

iiiUll jt ^^- ^fj i^U , Jiil sa^ ^ iijji iJ^Lj;^ ^- ^t ^ i-L.^ , ^^^^1 ^^ 
j^ djis of ^ Ji>^l gSlii jf oSjil ^ . Uj_^ ^ i^L. jr J ji>il (.Uf UJU Jii 

V V-^il oLUjJI ;jy« jf 1/ Jx^L ; Jia±\ jfk^\ LuJl*; "y jkil jl Jli t^JUl ■ \ y.\\\ \ 

. I(,< .. rift I j— ^ 

JJ^' «jjy^ i>*- -^--^ f Ic^^ Oo^cj- c^fj Sjll _^- ;^l iiU^t ^f ! !_jijA L, ^jjJ. cJfs 
• v'A^'^l lt^ ^i J>-^lj J^ «?^" -^ 4;fj of >±Ui 0- ^f Jjk ? jiJ.1 J^ J 
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. i_ii — II y^ iSj''' 'J^'' *^^ J-^j' -^J ' ^^. A)* V^^-l «t3-»J>J '^ 4,;vj»i i "^J 
Olf^ XJ-\jiS iJaJi i_«J Oli iJUb>»JI J^l JjJaj ic^^J^-l i-aJLS^ bj'VjUt [$ jlj 

.ojboJ^AJ^jSL- ;t^ L-jJ^ ^'jU ^Lp^yi JJoll jf ^L^Vl 
aJpL-U-VI c±L^ J* Ui;I ^i jJiu J-»jijliiJil jj;;^jJI 4JL dTjijA L U>.t, 

U»L-j 5j^l Jj'l— II ._J>f J^ vkil idiJlj ly^l <ibjai\ sJLa JlUji Jf ?5^^| 

. I ! TsOiJLi 

J J^. jt jLiI li* Jj,^ JiJ.1 .Li*i AJliji^ J^ljiyj Jit tif l^5a::£ ^ ^| oU>ll 
- 1 . ,dU. L4_^ j_^t jt ^_ji ^j5J ?JjL:a^VI ii^laJ L& ^ ^jti <.l^j^\ i^U ,jij^ 

jjl ^iU^ t,_,A^I .ik J5 ^y> IJU jjS3» : liA^ JiAlj J4>y <ui ^ . u_^|_, J»i 
y kL^ Loi. Uj'Ij U^j l^ c^ji ?«J._jj ol;/» /Jb- \^ y. jUiw ^^1 c^ L^_^j l^-c 

^-i^- of la^ J^l ^ . \Lfii cJb' Ji), jii jly, Ji;^*^ «l^ ;JLii u>. ^ dlL-j 
.ii^i J ^ ^ L» \>\,^'-i\ ii> ji .;;_^| ijU J iiLv, ! ! J ^i^ ^f ^ ^^^^ 
• CtJ»)^ Vl^" i?J=^ c-J i£>l o[ ^y > 4 .ly:;^^l :u.> Jl UL jt jLJ^I Jp sopIK 
II* ^ ..^5^41 Xp j^ yLjJ V tUy,j ..I^Wlj iLu^N/l Oii i^ 0^ ;L-^t a-. 
^j «x ^_^l o^jj Uxp jS3 .JpLi^VI .L5^Li Ui, J^f ^t L^. o-UipI ^_^t oi>t 
U^ J^ >jL«i - ^^ J5 Ja. _ *ly:L.Vlj J^Li^Vl . UU ^_^.SUil 'jp ^Vl oJ^j ';J^t yy 
^ : (.Ul ,_,AiJl _^ .l^^"^! . ^UJJ (.UJl ^ \x: aiP U^ _^ i.L;:i^"Vl . syiU _^^l 
-U. Jaii dUi C-»^ diJ /Uli >T Li ^jUj .^ yL;t cjT ^^t ^y- ^t IJU . (.UJJ ^li.1 
1^ SrL^ -^ J_^t .iai> ^j ,JiLil ji- 4_4l iUJI ;ui> ^ Jl^Vl o^ jt 

>^ ^, \^ Ijl^ Jlj U^j j_^lj a. « ! ? jlkJJij ^jVl j>^ ^- liU ^, 

. ,1^ .L't ^/ .ili J3 jjSJ jf j^ iK^i J^ U^ ._i^t Ut : I JLA J l^ A^l, 

oj^l Jil ^ . .^ ^ J^ . j^'^i ^15;, .j^ j^ i^t^ : .Ui«yi ^,,^f ,^| ^ ^_^_ 
3i>* fOij , . . . IJ^ .^ coltL^^/l ^ iLX- iu Jp ^_^| j^j ^ ,o.jt'^ !\1^ 

: (40 JSli) LkJa^ ^^^-2. ^y. 
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[■l.l.lliJJiJ.l.lHJNIil.l..l.ll.M<.I.HJ,l..l.l-l,IJJ,I .I .IIIJ.I.l llJJ. IL-liJJJ!»IH 




<X- J ,-j-: (T :,> ^, Ol-' .-p, <2l.-' — -, 



(40) J5Li 

: (41 J^iJ,) j>A Lkkii i^j Uj_jJl 



,/^ 






v~Kl^oji/ 



2,,^ ^ ^-^ . ^^^X 



^V-" 



* f ' 

jLJlI jIjI a-::!; of jUJl ijf A^,ia T .... j I, isO^L i_SJjtl I ii,^:C jl Jj»wJ . La lj_^U- Ijjj iJjUail 

J-^ t,L*Jl t^JUl jL-il y jSi^ 'LSy l:^ ij^j - A^^ ^^. ^ ■^^l o^r _^Vl ^ykil 

. «^ail Jl 

iJLajJl jjS^ tl^'b iJsLi^l d_jSJ J-i^ aJL* ^i i_jLoj o| Jji jl i^^aU jjSU tli|ii 

. |J.?t>«j jj — I'lj <JL-» kaJIjJi-iI <ij_^ i_. Ik:." Lf-Jj 

, (( ! ! j_j::S'jJl iSjij^ /"''j J^^ tj*^'^ . W . i . 'l j Ijjb cJI . Lali ^tj-tysj 

-UV U....a l_;;5Lij (_gjij jl jj 1^5 la..<9)L ^il)) i j^j^-ialj ijO^ ((Lfj ty*"^ '-*'' i*"^-?' 

\jju jf u-j^ «ijl.'..'..-'^l» A-*!? jf jt- SjLiI ^1^1.. A'" i_jlj^lj tlai-l Jj-i=r«-i i»J^ -ksj c-^ 

. «ipj^ tjqi JS' JjLc-^ . jjiLl J «il_,iUjVl» 
Jp (^AC—i vii^Uf iib* t^ M jf jijA iSjiy" Ip'^ C-ij* -UJd L«_«^ \y\Z jj-islj _ylj' 

iijj 'ji^y jt j5^ N iijj-i ^ d^i J fi-^Ni *J-»* jt OiiV jiy-i li* c-».«--9 
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. J:.^ p!>Ul ^Jill (.ll)flj ^yJi 

. ijij\S Cjj^D iijt l^j ojLsall 
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-2- 



. U~ii jJjl5 cJj^ oJj ^y L)5 j_^j t Lj_^ "^y^ j ^ o^ J 

t^i Jr^ tiy''^ ij''-^ J^ -i^^ li-JJ' ^J^' v'^ji J* »^ Ji^ \^i '-iy^ . ^.LJ>\iJ\j 
y J^ -VJ^' "-^ ^ J *jr^' ■^*^^' li^ '■Jj^ J^ ij^—aJJ LUJI iiU-l i^\ ■^j^ 
UUljl Jil jLipNI J i>-^b °>^l iS'jJ- JJjJl JjVl ^U'Vl UiJ:^ _^ «^L ^^ IJuk 
\::Ss ^r'^:fr ^ '^j>- Uiy ^ i^i ^ii-J^ 'o^^l ^/. i»5U-l Jsj^l J5 biy d _^ tJJ^Ij 

oLjJJI y >^_^ iLJa-^*^ ^'Qs jljJj . Jli*^ i-L>- j_pw> jUfil : cj^\^'i\ '*j,_^ UJs 

(T-^ ojj ^ ojjJj-— ^ JJl JUIjVi jj* . JjJus!^ eL« <^ J l;:>:^b La^-^I i3\^Vl jJLt . iJL" 
N "^l^-j 4 1^^\ j» ij-^a;* ^^ J5 i|_pi ^^1 oJL* Ji. 4Ji.Vl uid^ -^^ • '^^^-^ x^ j' 
ij_yL-Jl liUi O^jSL^ liU : Ji- l^l^l 0^ -^ "^ f/J' '-^ i>* 'j^^ ^J^f -^^ j^ • -^ ^'.Wl 
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^1 i_^l l^j uibic- ^1 jjJ_>JJ JJJI J_.-i>Jl (J-p jijili 'djJ. \^ lilji iUj 

.jjjl5 CJjJ ii;_;l» If....,; jt j5^ J^l ill* li-i^l . ^1^ 'i'-A>- viJjJj- oV|ji>-l jf ibk^_p 
. Ji^iiJl U «-^. r-j^ Jill -CSD I. Ua—; Vll* ^J-l^- i ii;_;Ul oIa _^_j>- y^S- ij^ ^Ml ^j 

Jbo^ .ii:^_ ^ cJ.Lj J* jSa .(J») ^Myj .^^3.14=^1x3.14 = ^JJ.i. iJiUil 

Cjj^ ii;^^ ikL-j I JLA Jj«i; of *^k-J Cjf ii-iL-l J . ?Jaii ^si^ CJlS' jjj Js- i (J») <^ 

Lp^ oIpI^JI J jf ^'IjjJl J^b Ul U-l iii-::-. . (42) JSliJi J i^ ^ 1 l^ JS" >i v_i^ 
Lfbi jJl as^Jl i^Lil ojljjl \^ (y'ljjJl ^jU- AialJ C2 <.\y\^\ y-\i iwJ Jit. d) 

. l^li oU-l I.ji^ ilijl \^ t jJljjJl 




(42) J5Li 

j^^SL^) ^ 1 fl ».t.i jjIjj L^ Lu-jjj 4 |t_-( 100 (_sjL*j **jj^ i>-L-.j UJL>-1 LJf iJ>ji\ 
ty'ljOll Jp^b 5y 700 J^^l l^ ci»i- tvj (1000) uJf J <;f ^^Ij t(syli 25 iJb* 
J_^l ^ y'ljjJl l^ ^^1 i-Lil of ^jU; of lil ,,,^1 ^ . \^_ oIp1>1I j :_^ 300 j 
= n / N t^f t(N) cJ^}\ i^ Jl y'ljjJl J>-b (n) )»yJs\ ^\y. jJ* i-J ;k-l_^ l^ 
Jp Jvi>J t25 Jp i>^l <,!«. i,-ij .^1^ 70 lift^yJJ iJKJl ip-Lil jy 7/10=700/ 1000 
Ji'f ifUl i»-i!l ^yjio^i .(i») i«J iJ_j^— ^ t_«->^ of t'l*. ;jA «;U:....;j t;j?-l^l 5_p|Jl]| o-U_. 
%> bij JUL- ^JJI I JU ^y I. J. of iu-tA; L» t ol^l ^^iSs.jS\ ^)\ i;?- L..J _^ «j 

Olail ^y l*j>- (43) J$Li ^ . U j^L^ ^iy .^Lij^ io^l «j.^ JjU^ bjf ^^1 
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fi ^ El*' 

UUai tSjr^ ^ ''j=^ -^^ iJ' "^1 ^ o-^ ■■ 'J'-'^' J^ ^PLc J Jij j^ . yj\ Lp~ 4J ^y t^JLil 

4jLtJj . -oLJl ojjs ^ iSU Jj j_j5Cj Jilll 0lj_ll jl i!_tj ) Jfb' ji ,«_ll' "j tsjiij AJj j.* 

0< A< 1 ,0.iB< 1 
(^fj) ^^1 ^IJ^)/! J> Jp (A) jjJJ IjL^ ^> jjs:; (43 JiLi) jiLl J^ ^jJLj 

n 




(43) J5LS 

i,^l ^U; xp (C) ;iI»iJI > J-5^ (^' . ^Vl ^IJ^^I > (B) ^>1 ljL». V>j 
C2, ikiJI Ji^j .C2 itOJl B2, A2 ^\ij% (C, ikiJi B,, A, (.lijVl ;.Jji liSC* .i^l^l 

Ji 1 ^ b"^+ A^ i^jL-J (>Ap jLJ Jl i>M |V-ly jt Up ; s_pl Jl J=^l j ii-iv- «C» ^u; cJlS' 

ij^l liih ^ ^/J^j j'^l .(.lii^^ y>\sr i^LJ-l joj-Jl ul .^^^L-^l ^y^ ^^j 



^L-LI 2i>^l 



B, A j^-*lj_t-fr jiS^jLr^l-1 

^;JLJI f JLP jlS" Ol iJI_;^ - 2 

oJ.S'lJl(»:JJlaB2+A2 



a»iJtaij«sii 



(42 J^) 

iii..i^ LJ-I oJli' jl 4*?-ly - 2 



.^j_pi ^ ijJajj j»Jij tVij-^1 ilJ^^^l cy Jj-^ 

My 0- JjLajj ,^iJ~\., J .Ulj Uy Ui <i> j^ J^' ^^ :^> :^ '-^ 
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4.J- 



oi^ iJs. J viU^U.! ^^;JI_, ^iiUll J^a; : j,^l>. jJl.Ip jL^L (Js) ^_^ aiiL_^\ jz\* 
_U^jJ iJjUJI iJLe j_jSi (jy:-! ij-i>- ;JLp ^^IJ iJUill o^r=r>^l .1^^ t^f J <_i . J| 
Jj a- jl^ -bo^ ijj ^^ J Jlill J-w. Jxi . i^y^ ^iyrj J=>^aJI J«ij i iijLill 

.{^^^^ t^LJ-l J tlk^l) jJUiS' J*jj| »Ll J^^jj J.ly. iJu 
jaii^ U .UL-*1 Js ^ j^j cjL oli^ v-J Jl J^I_jJl dLL- ^_,AJit ^ ^ 
J_fii cJjJl jl y>-)\ v-U jyi Uf . tLk>.Vl ljISJjI 4jjl3 ^y LUiJI ij>dl J*- oLJ-l i^l 

;y Uli: JU ^jjl dUi .hy>dy ^'UJI c;^ li^ . J.JI ^ i^ ^j j^ ^ J^f ty_, 

.^ai ^.^1 ^Lji cjjuji 

OljJ J .1^ ^Lf ,__^ jl j^ jJl ;JUJ| oLp^I oli v__-l>l ^ liU ^ 

J^Ui i^j 4jL^ (j l,.U^_ ^lijF ^f t C^ 4i>-j^ XP ^yu jf J^_ 4 j^^ v__,i^ j^tj 
Ik^J «I»J . A:ij;j i^Jjj ^>i -bp ^f|j ; <Liij ^.ii-j J^i lib. ^yu of .-J^U-I JaJ lij 1 1^*4 

*^^' u^ '^l^^ -1*^*^ Cf^--%^ ■ v'j-^l 2^L;^ ^15 Li^ Jp ;^ LiJf bjf ^_^| 

J iijj^ U»* jXill J JJ>^ J5 Jlc J^ (44) Ji;^ J dUi 4Ji^% ^j .1^^ 




(44) JS:^ 



6^ 



a~ ;5.>- jf ^ ^1 ;JU| U*JI Jl JJi^ jr ^ i>.jyL| ^^Vl ^- 
(H- J5^ iJUl LUJI L^ y jJl ^jp\ jii , ji^ o ^^ JJ»i^ a^_^_ j^j , j;Ul 

• WJl jl^. of 



"^ u^y ti" '^l^l ■^'^ {>*>^ J>— :Oi^L.f oc»Lp t^_^ i;^^ js:Ji j5:jiJi 
JSH\ h>^\j^\ oUl_^)!l Jp ^U^l ^^_ jf ^ : i^LJl oL.^1 joJ j>^j ; J,^| i^ 
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.1^ jlJ^^U ;^wAl oUjLdI o_;sj ^n, N jIopVi jV .^^ ^^ l^ i,^^| ^^ ,j_" .,;-;■ 
L* . (45) J5LiJl J -^ Ui^L ^1 iL>J|j . Uli ^'U ;i>. c^j^y-l ^u 



• ^^1 <;>sJI J J~>-JI oLL*. (n, N) oL_-l^ iaj^- 









-l^i 



LB , A, 



n, I,. I 






(45) J^ 

;OdU-l Id? J l^li ;^wJl ^_p of ^ji^r liJj ,n, N (.UjVl i-L«i ^1 l^._U.pj ,sji^|_, u>c- 

ij>JL (.y; bt jl _ U«iJI l,y^\ ^UjJ Ui _ L^_^ jl5U OiJI^ J^^l ol^ L_.j ^\j^ 

■ u)LJ-l j^ij^l jvM ^ - ^^L^l ly iLJL- ik^\y Liljj l^i^ 

: (n ^Ji\) i^j]A\ ks>^\ > Jj.,a:>jj UiJif jjbi. J Oi:i> dH lis:;* 

^\ ^U-l j^ ;;^^ yLj-1 ^ij^l J* i^'li ^_^U 0L;L->-j i^U- ^ U«iJl 

: Oi^.>ll ly ^J^ (-^ l-)j ^ (^ L«) J^ ^. NjJ^ L^j Lit 0^1 



ur*-^i •> 



n JLiJ^iJ L^^^U-I yL.»- 


n JjJbJ U«i]t L^l 








f 






JUi» 



Ui>JL lU*j _ UU Ijl^ ^Jllc of JL^l tif ^t^ U^l v-Ul y _ ol Jic-I Jp SjOiJl 
li» LoJ jl5_^ ^1 .l_^ ;^L.^ j_. .JLk, Ij^ ^L^l ^_^| of l-u- ^_^ of Irii 
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^JS cJ^ <ii^ uij*; t^L-Vl li» J*j .l^Liv. J ^y j^l iJuiJi ij^^l J ^1531 

.(;j|^v/l) iJU^>l V*-^! :Ui> :jJ^L UU 

.oljll oli« i_jj_-U-l J ijsJl jl_^ ik--ljj tijj- iukJlj iL_ji»Jl iJUiJI <j ~tJ| 
^- ^^j lOJbJlj Ljj^l iiaUll ^y- Jli* ^_^ Lji^Llf ;JVl (.>' jJI iJlyuJl j| 

jji*« J . ijJl; iJiUail : iJlj-ijJI 0L.JI i^k-ljj (n) j^ijl iJ>J jt LuJai^l 5j_^iil i^l 

01 . >-» Jl^ C-JJ*^ -k^*-* *^ ^^Us- J _^jl5 oJ_j^ ii^ jjJ»; j^^ i.jLS' o"^| ^^ 
iiyw AJljvkJ i^JU-l ,j_iUil J? ci_^_^ iUl^ AJJu L-ji jf ^ oUaJjl iliiJj r-jjU-iJl jL^ 
tiu^L; V=xi jf ^LJI 5yj itiyjj j^jjUJJ JJJJI J^l Oj_jJl hyu, Jl ^b.»;L^ .;ajj 

■•^i u^J^f ck ''^J ■ • -JJJ «j^ Jt.U; J? J .1^1 

?L* Ujw fjj ^yj ^ .iJI^'yi l^l_pL ju.Uj ^^.rrrfUll .Ji; l^ v_ib: 
ijj. J .U.aic--I t^iJl JwJJ <jL!L. Jwu ^yj jf ^»^k:^ i^jjLJI ^UaJjl «j JjO^' 

^yj |J (It^ J50 U%\ ijjJ-1 (j iJlj-ip pi jL:>.| jA ^Ui:^ L.j . U i_JL i^l ii^ 
jjJiu-^ jC v_jL->.j jn^j j^' tj-jjL^I ^j^ olSU JuJ>d j»^l oJjk ^Lif Je. ^L_iL 

^j*^ i> ,y'»^ 40LLJ.1 .!» ^ U5 a-jL. j^ uj;*j . ijls::aj . . ^i 0^ iiiu '^y>^. 

^Lll ^1 II*j i Scatter ellipse jLti'i/l «Li. .^L ui^' ^aku _).,>„,... 1^ |^ Ijjp ^SJ 
. jJl . . ^jjU3l Sjoi J Lj*j_^- ^ ^1 «J| ^_^j /uii> ^jjUIl l^ h5.....> 

. jaij cJji\ J JJU j^y jM Jp JUL 
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: JUI V-Jl JUL viUi ^^- ^^^j . ^-ji^i 

^U; J -u-ij a^ Ua:p <jt i^jjj , ^ jf^ ^l ._^ j^- :,^ ^ j, i j^tdb ^^ 
g^P^I hj^\ ^ iJl^i „I* j^ jj .,^L. t^JJl j.^ L_JL U^ uus; j_^_ ,j^ 
Ji. ioLJ-l .Lj^l JiU. ^^1 ^ so^ij j^ jp ljjlpL-. > Ijjli jsSUl o/:; , U All. 

ji -^l^ ^j ,y_j^\ ^-^ ^j^J^\ j^jji i!i^ -i^i ^L^ J_^_ 1^ ji ,_,:_ ^j ^^j,^ 
cA^ jto L.jl>l oljiVl ^ ^ .lU jt ^>U. ^ J,U; jLJI ^^-t . L^ji- jUI J ^j. 
J. ^f ^ lo^ ^1 ^ . ^1 . .^^1 o\y\ j\ ^jijii ^_^,^^ ^^, ^^^^, ^f ^, 
•i* .i^^t jj :sbVl J^l.^- ^1 ;LjI>i oly^l i^jL. J.JJ. Jp sj^i ,;ja*ll olj.Vl 

^L-;>. : ilLil . ^1^ Sjl^ hrji J iJi_^ «i^ "^Lki-. l^J i>.L, , h_. _-J| ^^ 

. Ulyj. vjLJ-I iki; j\:^ . ^_^i ^ ;ki; i^f oj^ s^i^i i^^^ 

AlwiJ- iijUi« ^paiP ij^j ^Js. v___j i^_ik*il IJLa X* t(jjliil ^^_ of J»i>J| ^ 

\^^ iis^\ l^ j_^- ^1 ^j^udi jp Jiji jJ:^-_^jl5 cJj^ ;Ui> jl J_^ iIa ^j , ;uLil 
ij>c; tijl^l Jw»>Jl Oyly . l-^f jj^^ j;^ (2r^, ''^=>yry ^:^'^\ li* Jl^ oi* lU-U- L_;S'_r' 
bj LUUjI (o'y^:^Nl) aJU^NI oLUJL ijl>| I^LjJI ^jij r^JJ.\ ISL-LJ^ 

jf Uvaiji 5jyw» oL^ J ^^ I Jvtu. JSLio LfWy ^. N 5jl>.| j[ j'yi ^j^j ^ 
ilU J UjLipL SjI>-I oljS' iS> ,_..^ jt j^^LoJj .lfj*-i 1^ ('^quanta ol^ ^ j 

iSij^ ;jai; xp L^ _^ ij* ^ liu .uij-i*. sj^jUoUi J ^j>c: ol^i ot ^5^ '■is^y 

Jl iiUaJl oljS' J.^' i-i-S' ja>J jt ^yuj i^yjiil Jp i-*-" <i»^ -^ '"J^J-^ ^j^ ^Wr^'j 
L'^V 'o^^l Jf- J'^Jt^ jl— ' J j^-e (^Ij^) '^ JSj .a-»>J ^^1^1 ''j=^Vl ;y :^kUl 
LiiUi^ JJU- _^ .i>.L (^iJl ^li-l Ji>Jlj n^>-t ^U Xp ,^5^ iol_^l t^Jj-l xs^ 
xt^ i*jUl iJljJL«Jl oI_;JlI viLL- ^y OjOp U ^_^I Jp iiii; Ji' j[ UL^ Uuii -^ . JtHiw 
Sji__^i oU-jjJ ;k>-jdi i*»iJi iki; ^ ij\j>. i^-ji tijL-Jj . It: »j^'j u^j^ iiJjiJLi iji_ji.i 
^ vJljJ-l (^O;-! j::* SjiUJi ot^i^l olyr »1>U; ;ki; ;jlj:^ h^-ji jt jj t^^ui .LjJl ij'^l 

• {^J^^i Quantum %^t ^ . . . iiUJl j jlj-jJ ot jjS^ ola>-j ^^t ^ quanta ol^l (») 
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liljS^I oly \j\j>' i>->3 cJlS' IJl ttSv^t V -f^^O j^ o_^ SjljJ-l i^ji jjScvJ t.°50 
utJj i^°20 >'yi ,y«Jlj t^ ^"50 Ifvi* :iiiit oU-jj ljI^-I a:* U.Udl (o|^l) 
_ cii^ 1(5 _ i_^l ikiJi j;* 5jl_^l i>-jj ^^ j^ AJlJ t ^°50 ^y. lerjl^ i^ji jly iJLj, 

: yUl V^i\A\ 
."40 = 20+50x2 = 5jl>l :;*.jj 
3 

ilbk of ;ik>JJ J-ic; bpj _ : JLJI^ _ (Idi 1^5) ;)Lil oJU J^ of jj*it ^.W:.,, 1 1 JL* ^ 

J? (jtj 4_^J:uJ.I Lrf>y J^ A_i; il.;L;..< iia>- Jp cu,^ Ji ij Jil oJla jf ^JUJ Lp^j _ *]! 
iJjt jjj ^ ly- 1«^. l^ jlS'j ^ jf ivjjj i.As<a?%;v.j I LjJL*! Jp Aii>^j^ Lfe* j^l jvS'lS'j 
J»»ll ^_, tiiij ii^jUJli ^ ^. 40 |»jj jj*=J-l J^ jU IJJ . l^iy Jl -jAj^ ^j,_ ^j^j jiijj 
tUl; UljUl jVl ^^.^iJj . ^1 . . . Jiii Vrj^rl jj*^' 12 (v^j (Jj>«il ^j 4 Jiai »(>jjJI)) 60 
I Jl$U : jji»— ll jjJ::~ll ^_r^_^l i_il_p- Xs- ijl^l oU-jj |_;-5^ jf iaJ_^ jj^i-l o!>Ui *lijf jf 

l - f- rtK . ; ^ _ iLiJil L^x. jjJj- J_p- Uj^ U JjO^I ^lijVlj t jj->i-l o!>U J oLj Jj.1 
Oji-Ljj ii»-l»-_>; [»<' "'i f Ojii-ij .aJjJjUj jlS'j Jjt Xp Sjja^JlI ijoil oJL* jlSL- «Jjl, 

Oii-lj^ u^Ui \^^} ibiyLp N_^ ^jiyji J^Ij ^L j^j>^. .^^ iii>JJl dJUlr J 
jX^ jf -d^^ ^ oUjLJlI Jp (JaJi-l) ^^\ sy ^;>::<i . i^j'-^ v-^ '^*'^^' c^U-L^jJl 

O-jJ J_ia>J li^^f Ol^ . Jc^^l W^ (i^ ^\ AJaiJl Sjl_^ ;>-jJ ^;^j ; oU.l>._^l 
■ OiJJ^^' ^--'^ J V*i' ^^»^' -^ 2r-^' tij-^ of -kii LJip t^jiJl Jp ^ki) t^f Xp SjI^^I 

bpbiV <J,\S t^jlXJl LjliJ^f UJbi-L. j^l SijLiJi J^ ojJ:>J.I ol^l j^U 1 1 Ji* ^ 
: JjVl : oO.^ _ Jj'Vl Jp . l^>-^ ;ki; t^f xp J:JS'j53I v j.'..^7 Jj i^ JUf J izj.j jf 

i-Jl x^V jyUil ^LiJI LliiJi lil IJu cOi*;bll i^jl5Ul o^ |jb^ ^J^ bjj ^ jf IJ^ 

Jl UIp jjUi V^i^Ja^ OOll J_^ uiJL» % ^5jl5Ul (^- jf jA Ja-^ ^_J ^ij , „_UP 

iJjU t^[ U<i^' JULj . I,. Lf jj^ ^ |,.^^Ji„ jf Jp SjtAp . l^ j»j>.>rJ ^^1 ;l»iJl 
: Jlill . iijj^l J^P y'LJ-l ^y 3^ U5 Jl . 4i,>Jl oi^ _ iOiiJl jj^ ;j|^| i>.jj j^jbd 
J IjtXij -o-li cJ_^l j ^Ldl xp IjLUJ jckl^l ^ j,.jbJ J_jl,f cJj jUiUl Aj_jx^ j _yk 
^i Jp JiUdl ^A^ Ljf x. . [.^ JS- xu ii>. ,^ ^^JUI ooJ-l yh IJLa] yl^l iiU 
J k^ (.^---ijj -^J'li cJjJI J jjj^ jiS'f jf Owl jlkJl ^y ^/Jb t>_uy > J5 ^y. SjU'l ^v^ 
^JUI JaiiUl :^ J^l j,a>Jl Jp ^_jiU i^U-^l oJu ^ ls.j>r LLcHi^j . S-i>.|j i^U-j 

. jin-JLl (j^jiil jjp o:iwl>*il <i2iJl fljl^ ^J^J 
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V b;l -i^j c J^li J!5f Utli' ^ .^jlSLJl ^^. d.^ jU^v'l ^j; ^.]a:...J ^i^ j^ 

oljJ.1 t^j-J" jf ^ J^ A>-b>iJ L« jLJ JULij i.i_j— ji _,"i^ j_a5J ^^y^-f- J • (5? J^ J* 

aS'^I ^;~S^ *j . ^ja!1 i_!l_j?- (i-J^l -l^ ,_ff^ ^i~>- Jl ^JV^J lijllall ikiJi rjj, i?-jlii-l 
oljJ.1 dlX' jl jJ (jS (^f t Jj^l J t^j?:-f ;)jj>- jlS' AJI _^ 1/ <if ^_jil x^ J-Uij 1 4tL-j 

t ^wJl Jjjji Usljji jb>o tLjlj_ij=- : JUl^ i>i.^i b^jju J* ii^laJI oJl* j„ki -_t-- ^ 
■y j^lj JS' ijj »_JLk; AJli cijJl J . L»^ (_sJDI jJt>«il xJsUJl J:;^ <iik; j^i i i.^ <uU x-^j 
J_«i;j . ^U-l lisi J 4jl_j3i ^\ Jj o^jJl ji J>-jJI jl5 o\ Li;!^ jt jj^l o">U »_jUw»f 
1^ o^UJ.1 c^jt ,y:'-^j i_i;Lil _^4jJ jl I jl LsU U JS' . ^l5Jl iCs- ^ JjAp «^ 4__i; t^\ 
t20, 60, 40, 40 :o:>Uil ^ oQlC i-pj^ J* UJU^^ bJt ^ ^Jol .Lf.U^y»! LL'U 
i^^-LiJJ UUj .^"40 = 1/4(40+40+60+20) :lil ijikll iUJi Xi^ J^jS3l SjJ j_jSi-- 

Sjl^l i>.j:i AjjJ- iliSCjL. jt liiOji , (('''40) jjiwil ^_;4JI J*' iiaiJi Jjlj^ i>-JJ liJiJ OjS^l-i 

^ 1 j.-i; ikiJl -^ 4j'I_j-;jJI CjlyJ-l j^ i-ip jCl i_i«:j tSJjJLi <1>I — j J^ SiJ^i iiaii X* 

JULf. oUf-jJ-" '-^ jf iJiJ^-^ 'tJ^^' '-*'j^ ^i* J;*^' -^^ -*^ •j'j^'-' "^I^J^ Jr>- ^J 
ikiJI ojlj?" A>-jJ IJI OjS^ . isjjjta UjLpI ,j5lCj i<jl — Li oUL J »'5iJ>->» Oj^ >_jl_j>-l 

. iWil SjjUil iolyLjJI cjl_;J>l oLl^ JULp Sjl^l ols-jOJ ;_;)LJ-I ii^yJJ ijl — . I SjLii»il 

o|^ jf C^j <.o^j J tijl>l Jr^yJJ 2:^y ji>j' >* ^^' J .d»i; bS' U J^ 
iJ^>^- oU-4_i>»i Liij^ - (T^J-' "-^L-^ -jbi*:^ LjU t_/i^t iJlj-iju iij^ iijiJI !jljJ-l 

j^jSL- r-ij-Ji li^j .ojil J^Ij i-iij-^ li^ J jj_A-i (ijlsLJl ^ if-ys- til :L;iy^ 

^ . L'lyLp o-dl J_j^ A^j Jp j»-^ U Ua^^ Ujjf UV I IjX- L^ jt j^ ^td t^lil 
oUa^ Jl .j>JLil oj:> li\j^ olyr aj^lL' jt U> t jjj^^l yj--U Jp ilLil ^ JI* 

?IJuk Jjii b;^^ ^-kSi .jjjj.jS\ A>-j 

I'UJ:. ^Lku-- LsLi l>rl^ Jb^t : JUIS" j^J iJl_^l ol^l iJai J> i^a^-l Jl 

96 



[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



jt ^ ^jVl oULjiVl j^ ^J^S' jli cO? J\yls. jJlI jl d-:>-j . oUjUil t|jj| .lji^;i J ijy| 
^y_ t^k-i iJ.:^ fl-^^^l ,;4^ 'L5I>^ ^>' '^1 J-^ i/^J • ^^'Ic^'^l lijUu o_^_ 

gSbJl »!» j^ JSJ (Ul^l) ^jjw jOs^ ^UUi Jju . '^)^ : (iJ)j 4 5jj-^ : (^y») j^' ,i^ . J ^j 

lil J»*!l j_^. . U5 o'IjJLJI j^ljVl j^ y%^ U«i Oc«kiII ^j jf jx^yi ^ 
oUVl J ^_/liJl Q>UI Jp o_pU aJUII 3JiJl Jl J^lj oUVl S^lji t hXiuW xkiJl ^j : ^ 
dJj j iJljil 5ai*ll Jl J^^xJlj JbjJrl «L<iNI JjOiij i(^>-f s^ AiJi j^ij j»J t4Jl jLill 
LJUi A_JLt J.,rt,-H'.„^ ;^JUl jLil j_j-^ .li^j .«Jj.L> Sj^ AjJiJi <iki)l ^j ^ itUVl 

Jl_j>dl *jLij Lc t ,_jSLlJI Jp-lJ-l jjl>«i iijlj^ 4. i . ;C .>..« Jjjiaa^ ^ 5j^iw» oliU- ^y Ipy^^ai 

i 

^\ iJjiiJl ijjjjcdJ «_jl (i-i i^Lill yk jJjL? cJ)^ '^.^^ y^yr o[ \ ^yxS^S ^ J«J 

iw>L_:i-l ji^' _ olj^ SOP ^jiiJl i;j>Jl oil*! « _ Jji ilw- t iiiUrJJ i_^«.i^ -die Jp ,^ jl^ 

4rOj-*Jl j»_»^jA i__c-L^1j L^l_)i t5-JJl J->-_jJl' t(_giJl .ijj>^ (^^j r^ji J* *iliJl 

iUSl; jio ; Js-^/ JJJ J^>l; _j]jl^ CJ>y ^.^ iKjij jf iJLu. (^t Js- ^ i 4jCUo iy^^^j 

.^;_^ ijl^l i«JaJl J^ li^ jjjtjj tiJU»»-Vl iljU.ll Iju^ 

aJIp oLj— U-I j_j^ Jju iui Ojjiilj Ca^i Ji jJjlS' cJjj iiji" of Jl IJJ ^/tl/WJ 

* * * 

^1 oV tLK VAiJi ^L^ J lijOj liJaJ iii^l jJa; j_^5L-j . ^^1 ^j\ Jp it^l 

J^j ilL* ^;^. jl 1^ Jawi)L ta:>.|j ^_^ ^ OLL-;- ^j^iJs. ^ 0_^. ijiJI .Ju J ^)\ 

S^. J^j ^l^ o-^ .:jipL_. ujij.i'Vl f.>l *L; |^^^k_; l^y oJls" Lj ;jb-lj oU "^^ Jb^ij 

Jaii JUj^jIS' iJJj^ ii^ . V^*"^ SJ*L-« OjJ _^jlS' CJj^ iijjs ^JiC-j jf «^kLw «Jb-j 

.Sjo^f A]i^:>L. viLL- .ip^l iJl* s^l ol,j_U.L 
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-3- 



t ^^1 JaJ^U ^_jJl 4_^l i_iJI_fll j^ iJj> J ^- j_^l JSLiil J^ J 1^1 ._,_^ ixl> 

jl Jf-Jl j> . lj^5A-tll Ju j-ljjJij jj-iUJI ^ iyj j^^ «JJ_/^ ^^1 V^>" ?t«^l Ol 

ijjij o^Ul Ujll is^lj Jjtili Ijl — jubj _ a]?! — o _ cJli : jj-U* jLv I jj jru> j^p UsjUj fj^ 



jJjU; J J_j>-^l fjj\ : jj5^ Lj-/ juJUd.! C^J^^ u^^ *^^J ■ >y^ (if B jliJl v_j;^l 
v_t!>Ul Ae- jjj *^^;>H c_>4| i-^^/ Jf jt /^L (^_;UJ .U*jLj^l *j jj-aDI ij^lj ^.a^l 
. B >_~iL (-) UU jl5 _^j t A u^t>Ul >_-v.S; (+) Lrj- ^Jj jliil ^5^1 jli _jii . V: j^'il 
p_.j Ji£ . ^^1 J j_^jil j-uU iiikll i»-iU LjL-. tiil^ JS J i;HjlJI iUJI iAP j/:ij 

bJiw^l lili . v-j^l LV J W4^l.>^ jJl tlj^^ "-^^-^ *^^' ^^' ''-^ ■''^- '/''^ 
. ^UlVl ^y ^jJl IJL* Jt. J«^. .-i^ ,i>- (46) JiJJl J yxLliJI uiJ^I 
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i^^V 


>< B. H, B, U, 

A, 1-2 -1 4 -3 
A, 3 -2 -3 1 
A, 2 1 2 3 
A. 1-4-2 5 



(46)J5Lt 

Jl ^j); ji _ (JsU; 4) JJU ow^ j^ _ A| i^jJ- ^Ll« i--iji ji . Jsli; ^jt ^ iJ j^ ;. i 

V B3 *^j>- tbi^lj jj J5 J B L- 5 L i-l-;»»j I ii-jL. cilt 

. Oy^L" ijM ikissJ-l <«j^l sJjk ijUj . "^LLjs jLS' _jj_j j_j3- TtJjJl <! j-»-aj ■ii_^ jP vJU>iJ( 

/yP ^1 ^yU; I JLS'I L>uj iJiAj I (A.i) U^ aJjIw> J of a ij_ri t J-»l53l >-<.aU a::^Ijj L:SJ 

jf jf ili-j ^Ij :,jijL\ OV tLiii "b/t jUt)Ul jjjj Ji lijJLl J...A411 Jr^^Jl li* Jaj 
i»Jt>y.l Aj>.Jljl-Vl jfys i>^rJ' '-i* '-rr' ■ TJ^-^i '■^ Vj^' Jjc-IjjJI Jp ^_^>«j Ji B i.-p^l 
iwJ^^lj tAj iS'^L |>_jii (^JJl A (_j>!>l!l ^ Oj^j '.\£'y l~>y3\}^\ o^'^\ JA KJ 

.ujUJVI i>J USai A_ai)l _yk ^i^l 

jf ^J^\ jS3 . iuj JJU Lyjf L^*:^ J^ L^ JJL^f t;^L. iiU ^y. UL-j:. ^1 aJU-I 
J i^Ui gJ^J, i_ji^U iSs cJSj>- ^ \jS jjij ^ jzs.\ : i«jjt ^y jt^ JS\ cJl5 JJIaJI 
tUf ^jji Li^ j>. 1^ »jL::pI J ^^UJI Js^l l^-.^ ^1 JJI jJl iOp jf i ovUl Ji.._, 
JjiiJI oIjLj J? iv>-lji ip^pJl iJLp oLi 



^^ 



U-l (.L^l oJL* (., 



. «jLall ^y jj* ,;_;« J->JiJl 



y olu ^i^t Jp Sjjli oijS' oL.j-.U- .Lu'^Ail L;j.j|JL-'^l ja>»:j iSJidI .^Ijil J cSUIl 
JJ^ jf Up iJ-wJlJ ^j^U. jIjpI ^4li^ jf JJ ^ liJU Ji" ioLJ-l oLU*ll oVI 
U UUi t JiJ>- a-4«' JI J^ bkj . j;Ul Jja;>JJ L^Ul. VjO^r ^jJj /Uw>^ !>UL*: ^^ll 
2^-k^ V L:;t A>-j J I Ji« _ Jjjdl j^\ d\S Lfj . ^ J.U:j jf Lip (^JJl ..ii^il j_^_ 
V ;ijJ-l ^ .yUVl J lJ=r i~'Li ^1 II* ^ ^Ijllj .i»i:>L. i~>Jl^l Jl Jj^ji\ 
i>i^ dljii : J^ li* J vr-Jlj 'Lk i»J:>U ;S'_;^ tjf yL.JV! ^ ^iixJI iJUJl i^^:^ 
^f ^^%^j , ( J.UI Jlill J B biJU^ Ji:.V 1/) :L.f l^-xJJ :jj> ^ i,i«J!>L. 4^y jj^ 
O-J Js^L. >_~JI IJJ.J . J-i^Vl ^ 5Ju>-j iS-^;:- jf Lfyi iJU jf LJU::5I iy^ v<Il^ fir*' 
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. U S\X' 7^~^ jf jji^ i;-il^ ijJi i«iaij . J-^f 5-U=r ^^^^-^ j"-^ flr*"^' J^"*;:— J V^' -i^l^ 

j\ ijj^\ j^_ ol tlj— tjj^Vl i_>c->Ul jUj^I j* J^)U;;^lj i_;>«j jbJjj . <_i5 _^ J* oJu 
Sjjv jUxJ'yi) <b'li A^jJl jl:uia)l o^t jli i^SUJl jUjUij |<^^>iJ jU^-'l Jaij .^1:5^1 



/f/5i ('(15)) 




•j^ 



iUf 



'jr" 



-1 



ul::^ 



(47) j5Li 

_ Ijyfi t its' _ oj_)V - 'JjV .' Jli-* . *^^;*-* "^i^^'j^l L^r*i '^' Jj^ A i_-tyJI jf jpS'J^I 

. JLJhiL B ^uj^^j toJ . . ojj^ - i;u5 _ ills ; (_5i . ij2\^ 

iiJjLail Ji5cj' jtj t tijil J iiJliJl oJai ^y. UXc- 4^''^^ Aj'lSyi jf a5Uo jf Jaij B r^. 

■ "j- jf Ajif- , Ja-«jJ.I j_5 ,r.i«JI lj.. i i»j jyJcu-j ^'tJiS^f- \i\ "(^lijij o_/l — >■ j_p^ tUjL^b 

i_^^l i->tJlj^l B iJji jf J_;>*fj . '*~=>jlj*-'l t-i-i^ ,_^ is-as^ ijiii iiJj < — i; cJpl j 

. CJ^I J^ i_.-i3l J JijT (_gitfj SiUail AiJKjI^I '^yOi jf i_;-ilr' A . - ^ ■■■■■■ ; .■■■' i A 

A L^!>Ol J* lid ?dL)a^ ^ IJli, ?lili ^:;S:J . Jaii j-^-^ A j^i tB ^iJL:^ jf ^j>J., ^ 
^dUiS" ^f . iijLi. U> Jisa::^ j^tjUl ^ jf ^Jll ^y ! ?ci^l J> j-^ jt 

i^jj JOpUJ liia <_oJj (.SjJUi L>j1JL-I J..,.la:.; ^^1 y J5'lj jf JjU- A jf ilLil 

^jS3 tl^li iJ^I 1^ cJli' A ^ S^Ul B oLi::?! JJ .l<^ J^bo.jf B jy tiiJj 

. A ._^>UI LftJwJ i^l 5J*L; i_iLi:5l iymc 
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0^ ,A -A^-^ j^jB y^ 1^ : J.UI J 1^ -uOly, Sjj^L ei*_j^ili ,cJu.L>i ^J l-Uj 

^-^^ jf :>j>^ ^^f s^^ iAS> L.ij j^_ <:sj ti^ Aiiisai Ji^i <j ^:^:>ui -^ t>is' 

ll» ^o^j tl4_i; JijiiJ-l :;^:>U 015" v«JJl «Jla J oI^ iiU uf ^(^jUJl ]i^^ Uj 
^-1^ ^^_ ^ ^_^l ^j . LK iJI^I oir>l > Ui_yu SjULl jf ^^1 j_^_ L.a;* 

'<V" Vr-^"lj^l flai.::^! -djU^ -Of y, ^Ij c_J tA^_^ ic_^ A oj^^I ^\^_ 
ii»L_. J.^- L:hJ|^I ^Jki l^\ . j* J J^Vl .l^>l ul . ^^ jj. t\yri jf ^ jl 

jV .:.j^ ;.^ ^,^- V l^r ^(! .jL^v/i ar>- ^ L^t ^ ^^1 j^" ,ii,uii j^ .LL,^^ 
a;VjI* Ji.j j^l ij^ jii ^iJi juji ^u-' ^ ^_^ li^ ii^^^ ^^ ^^ ^^^^ 

j«-- jl^i j^U ilix ^_^ j_^|j j^f ^^_j , iJjS\ ilL.J\ j^j j^^ oUUiUI J .-;>-q ^ 

• Or'J ^ iJj^ J ^'Vl 4*wid tiJUl cJ^I .__5; jL o>J 
^.>llj .i)L-^l ^^ .li:,:! Jji^ ^1 5^1 ^L^ :oJJl J j|^^ iJb, ,^^\ s^ 

- ^^- ^["^ ^"^ (=>^l) Jr'^l C^ Ijci^ il^L^ j^i^ V^l «JL* jf 4l*j Jj^ jx. Ji 
J^j . I^'b Uj^j di i...^ ^^_ c-^ ; ^_j« oli iJU/ _ Willy - nilly \^ j\ Lj^ 

. «^ ji (2) i ol^ J> ji (1) : 4;! ^y j^ 3^ij ^1 5>Jl dli ^, : J^- 
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j^\ JjJl lift jl^j .j^ oli ;>^ ikLi ^V cJj ^ iii (.jLio-i ^'Ij-UJl jj^l^l 
of A-U ^^^ Jji j_^. cSy^ J iJUj ij_j^^l jJLs:!. o-l_j. L.au3 ._^^l ^UJJ ^UjJl 

J*^ U II*j .>;JI j,f J>JI jJI ^__^ ^ ,^^ jOxJl JpLiJ JJ«J s;*l>. \\A jiii _y»j 
J^j:^ tu)>l Vr>JI oLU* J La iujUall J^UJ Ij^ ^yri>Jl jJiJi oLizSI ^;^ 
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-4" 



1^ «^Vl iJiUflilj ^Vl ii-Jill J;jl>* jL->^/l» . "L^lij tjlP ^j t<CipJ-^j "tuJljuj -tU/jyTj 

, L4J JLj«j ^ lAiJl « ^1 jjJlSOl L_iii 01 ,_5»JaJI j*i . S. Lem ^ . ^ dUj i_j5 
■ ^>^ J»f jf ^f '^j'^ 1]*^ i^IjU-° ji^J obb oLl:5l <uip j[ jjt. I jla_5 

. iiLilSUI Cj^^\ Jp aJ-I in-JaJl ti_SiL« jJaJ (t-ji Jj* V^ 'IjJ-^ Jj t tLispVl i_iSUsj 

. AiL. jji j^iSo I J-A«J jS\ ji-\ Lks^ *-(«i>^ jl LJLc t LoJi' Ji'l *-j»-jaj' J^^Ij icji iiL5C;LiJ)i 
Jaij -is-lj »-LjI iiiu lLUj Ji^ jl . « , ;)i; ...j Ujj 4j>-l (Jj^ />lJisi.j| )«.la;,.ii Ji IJu «j 

. cjIjL II ^j^ oijJ^ JpUI 7-'-^)' ^j^-^ LjJj-^ ojU-I j5^ iSj Jaj AJl-j tiUij 

j^ .LirL^ jj-i iJub ji. 0^. i!>Ji i^ui j^ .u[:>L^ . i ? jw. ju 11* j* 

UjLi-^l olj^j Ul>- ^iUif ,^1 ijLl oULS3l iljL- L.ljj Jp .iilkll i^l Sjj^lU 
Oyci I iJ-l oL'l^Jl jJ jJl jjbdl SjUIj (J^JIj ^i^l (> SjJulU . o'y'yi j^t ^ ;jLf.j 

. I ji_> i. /l" Ip-iy jj^ i^Lil sAeUS" J.,a;,..J,l o^/T J Ipjo.rti 

. ? JjcJL) |_^ liU 

J i.^- ji\j t^itjUJl olj Jj'Lil ^y jAt ^^ J^iLic; jf ULc t JI5JI ll» Jp i;l>-i>^ 

.u;t ^ij j^i ^ y^i o-j^j , *j*, ^ Jul" jpUxs-jf I aIuss ^ ^\ ji\s:i\ j^iiJ 

U x^j , t5^l i^v^j J U Jl. ,iij>-j^\ iL.lS3l ^1 iJiJi Oj-I I. a./.'... c^l iJLp 
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. rr^ OjJ XaAJ' oNjLs^ Ttj^f^ ^^V( fjii t'U"jJi iyilil jUiVl i_ipLaj 

.Ji^lJJl i^yiiyt Judl jJ r_jJl lis. Jp jik; jf 
. J-^aij J^ Hj^'"^' = J> jy '>^S' uVl ^j-lJJ 

^^IjJl oUjJLxiL; Ju-Ul ^JUil or (48 J5Li) JjVl iU-jll tUl . 0>J^r '-^ -^^. 






(48) JS^ 

.i» .ujt .Li ^ J.i j>. J "^b '^./'i ^<Ji^ '^^--^ •^>^' ^^' J^^- •^■«-^' 

JLJJI Jl l]yd\ i.jiJ,l ^Luw-lj pji tjy^ ^J jL^:^ JUill (rrl^Jl (-;^ '^^ ^. 







(49)J5Li 

^ '^Ipb ^ oUlS^l^j ;i;^-J^ «i-i^ ^jJil ^1, .dJi A^ U^- ^.^-^ j-j^l 

j_,bx. J .oiiu jf jl-JJi stiis;^ ^ j^j ^^ o'A^ ^^ r^' '"^ ^ 

jp Jbji «^L- ^jU pLJij o^ J^i c-jiJ' ^"^ '^■^-^' '^' '^^' ^^ '^ ^'■^' 
.(Jl- ^IUl--I oU>dl JUu-V JL-WI '^b-i^' '^' j^^'tJl lift ^>j clJJl 

JuJ:Jl JJii-, ^L^ : > Ak-t ^>- ^ l^V W VJ^ f^l ^^ ^^' '-^ ^i 
^1 ^J^ JU aio-^l »JLa Jp .^ .^UjJJij U--^ iJi ^ Uj ?LjW ui^j o>il 
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[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



: JL.!)UI jP >JI ^_;^ J^^l iyrj ^. ^J-^' f^' J-*. c/^ : Jj^ o^^j^-l:^ 

.1^ -i Jp Jjj'S'J'j ^V" °-*^ (J '-^ j_^Jj jj^inj (1) 
i;")U j Feed back s*-lfj"^l *i-J^I iSj^ j^ '-^J lie""^' f-*^ C^j j^l i:>-r^ (2) 

j^.jUl JJ^ jl^ j o^l jSLiJ-l ^ Ij:^ bJ-<^ (J*::. ALct 1^ t'L,j^lj oUib^l 

j SI^UJlL Jjdl jf'yr y> IJJ>j « J*»l 1/ Jj<il» «i~J:J *1a1I Jja. ii^J-l J . l^U- Uijj jb>-| 
V . iUl Js:-^ jJL# i_«5_^ J J*jJL; JLJlJIj ,j-j J.I j^ J^ f^^i 1 1 Ji ^jj . (50) J5Li 



Y. 





^ 



lJ*W>ll«lll>&. g 



(50) J^ 
JSH\ pJUl JjUl Jlj-il J^ JL^L *_>->JL9 t|v^ jJ. iJ^i t<^tj J ^ ^>, ^ oyu 
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[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



^^^bll iiixVl J-itft -iJxij i ^_jJlj (Jjd( ^ J J-lj _^^bij v-'L-':i'l 4^ Jl i;;>»^ jl 

^j^ c/'-^)" V^^' ^ '^-^ '-^ W rr^^ JjVl i^rjJJI ^"^ joy ji jli, ]^-9J 
■^ inijU3l U... U ,T.. jl ^. ^\ oLSjUl ^ ;ii.^l y. k^ ^.li Lilj cU...:IJ 5jU 
J^^. Sjjy-iil j^ J-Aill bit JJaj : wii^l JiJ^- J* %'U l^/i- ;«.l^ ui ia^ '-ijyJ.t 

. ojJu5- jJL>«j jl JjU«J V.,.. i.'iV 
jjjijl iju A-vsl^- <.i-Jl_jJ-l i_SU.I J jLiilVi 4_x_^lj JUJi JjL-j j^ iL-jJI !,Xt. 

i^j^ i>° J^-*:?«^ tJyu j^Jivail jSUaJI l_yL»^ |_j511j i Ij^- ljL:>- jj^lj ^^JcS]\ yj- . oLoJiJIj 
jl^ jl .((jjwjlil)) -UJ:JI jJjjj c^i^ (j-aii J yU? J5 jwijj . jiJi iJia j ^-^^ JJx-.l_^ 
cjj-vo *1«j>-U j^ lil (j^ ' Jj"^' i.j?-_)jJl ^ Ljjw a_;Ji^l i_--jjil ?r>>'^^ tljjU JuJdl 

. ?-LjiJI J Ijl_^ _^_liil jJuJl sJLJ; jlj niJLjJl 

. ?-Laj)ll 4k-.l_jj JiidJ 1 jlj^ IjljLi iLJr' « J-* ?^-^ jl j>5Lc . dLj^ jj^jui J^^^\ jjA>t 
. (51) J5^l J Jw.j Ja™. ^1 . UicJl aJUjJ lp_j~i j^^l p_Jl y> jlJJl *~rjJl 




(51) J^ 
J jrJldl jL^lj JiaJI ^y J^ j^k (^-^') -W^l -ia-^^l f>-i! jlJJl '^^>■>JLj 

i^l J^lj^Jl jl^- ._i^ JiJjl J ^y . oJlLlI .JL> ^ |JliBl 4*^1 J* .t^kii J;^li .^^ 

jv*^ IJL* ^jP ^1 4aJ ll^ii^ Oij vJLkll ijUiJI JjJL- Ji^ "^ -li . A SlUjl j;^ i-JJl J* 

.iiJi Lj-iL«i 

liUl JuJUl iu^ i^aia-. oU:^ Jl^' ; jJl . , .B, A ol>iJ( jf ib--^ j( Up 

^j .^_^^jil f UiJl J ^1 JL- Jl. ij> JiAst ol^ i^iJL; lit;* c-J . -i~-j (J*' f Ui; jj^j 



i]l_^_pj JLJJI 



Jl^ l^ aJl Jl J^l i^^ iLS>i V JSLill Jl J^\. 
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[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



of J_,wiAU J^Jil ^yj . 4iJl J>Jly iJLi ijx. Jp _ ^Oj- jl _ MjXij ^.jUaJI J.,;>j 

,jjj.\ j^ly i-<J; J_p^ _^ :>lt, .i)li ji jji!l llf, ;jiUw ^y, y. jjodl JULj >_,iiJi 
cijJl J \^J^J,J L,;> wjUjJI o_j^ '■j^^^ Ji^' -^^ u-" j^j l-Vr jSU, J jj i(_5>.I 



. *~AJ 



^j <J jL j5Jj 4 J^L_. jj! jjj 4^ jj^d! 4«il jJ> jijkll I Jla J JLJLJI yL-i . ^JUl 

a;U^ i*J V .^jLL^i ^ [^ jO^^j ;j|JLJ| c>._^i o-ii JLJLJI j^^ ^^^^ \^ 

^ l^\^]\ .Ik^Vl ^ ^1 ^.> .j^_^f ^- 1^ ,\^y^ j\\ .li^Vl ojlj \^ .L> 

L. CU-I J. c._;Up jjj jjjdl ol^l Uf j.ui-^_ ^/ jIUl A^_^| jl Jl L*^ of bit 

?,J*dJ UxiJl sjifUJl ^ U t^jSa 
.kjT jO^Jl J*^ N Laj^j l^ ^UwJl J Uli ijji ,^ s/lJUl of Ljj U jwto 

j^ Uwii; ipj^ U jUI ,,.w. c^ J J^_, ^^_ jLj)f| iJu, J^ Jij .f» (H» 
o^ ^r J^ .Ijl 4*L;l .^l_^l il^l oLfc^jJI .1* jo:^ . \^jj,c^_ ^ «>_, oy^Jl 
J^j ;/li ^US:, lil ;4^ ^iJj jjUUi Li^ . [^ .^1 iJu Ji, jt ^^1] 5LLI J *5ljil 
^L ?y-i 5U Jp jili ^^^^iJi li* ^ jl j_^| ^^^ J^ . Ak;l o>i <Ju^ o\^^. 
>» > Loli 0^ Jy.j ,^_^ i^b- J ;Ji^Vl ^y^ Jp v^ jt o UJa:; sU-U .N 

f>- O^J • ^J-^l a" >r>il -^^^ J '^IcrUJl JS- ^- J tj_, jf aJu. iU-Nl J^ ^ cLiUi 

.iii iJUl 5>;L| iUil ;j^ «^_^_, ^ol^l J^ t^ ^_^_ ^ sj^ij ;_^ 
O^^i ^*ll . j^>^ iJ_^U ^>J_, |J^ J^ V 5o_^l 5/liJl jf y, i^l .1* o-U 

yi'yi ^ ji> Jl :/iiJi j.iai^i Jp jj^i ^. -^ . ^^.^1^ ^_^j^^^ ^ __j^ ^f ^ 
;/iiJi J. i^'^i ^1 jci J* SjjiJi ^ j_^- liL, ^(^^1 ^\_^\ ^ ^_^\^ 4-«iiali) 
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[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



^ ;^ CjL^ '-a.J. ^ .T> b\:^\ J* Jiii ^ iJLjVl ;_^IJlU i>wil_jJl JjJiJi ■_ ^: ui-f 

j:_;JwJl (»^;Jl.L ;JbcJii.l >-lJ.H\ Jp oi^ jUwiJI ,_,iiji 1^ liUVl UL^ ^ i^^l Jc JojI 
duSx^jjJali J-\ ^Kll ijjk^. JJla ^ .j\:S\ ^ jjw ui-^ jjucj tjljls-'^l ^ iJ^I 

Jp J.WU (fl-iJi) JU:-jVli ^^jSjA\ IJu J*p (52) JSijJl Juj .(L'Ijj JirJ i^ V'U 

.(^-.Uill) 




(52)J5:i 




(53) J^ 
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[•l.l.llJJJJJJ.llAdliIll.l..l.ll.Ud.l.HJ:I..I.L-|:IJJ:I .I .IIUJ.l l|JJ.Ii: 



* tf # 




(54) JSli 




(55) J^ 



?IIa ojp- i-j^ 



'^^■^'v^' -^j 'u-^j fl^ :uyjl-i)ll 11;^ v_XU ,_,wmJI JI44-I J^b ikij tb ^ oi) 
^j ^" (if J ^r-r-^' of oji (i>Vl j^ ^ d\ j^. SjLil ^f Ot i>-jaJ IJ ikl^l .Ju 
^f jf Oyjl-i)/! 6^ j=-:Jl (>* >--">: Oi t_X]| Of oi*) jf tkLl ^ . ^'K]| Jo jj J ^i^ik 
- y»U-; . lJ53| (.lif Oil . Ou tL^ li^ I ^UJl j\J[ ^ uUjLi^l 2-x; >_Ji5Ul (.1^1 j_;;^ 
Vr-^' jJl (f^l):jL^)'l^ l;i^ i;.pwM (^>l) 5jU>l of ^ ^kjl^l .JujUi^^l 0- iLlj 

<>■ H^jJ' <> "^W4' »-i* (^ J'j^l o-^^l ^-^ ' c'i • • <*^-)^^l jf '■j-aII Ji^ vl^l 

. ^L jf ^% ii^j [^[3j\ (.Ia*;i ^ ^J\ 
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[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



lyji ijJI oUj^a-'ll i-Lt Ji* IJL? JJLi*;^! jJlS^I jlS' \JSj .{Of^^of- :f) Neurones 

10 = _)Liv9f 5^^ *^^l -^b) J.^r-aP j_^ O^^li 5^^ (^j::^ ^ oLJ^ ,.;r^' jU^*^ 

. (56) JSiLtJI J UaJa^i j_,-^l ^y j^, . ( jjJj 




(56)J5Li 

. ;^:^l ^}^ Ij} iy ^ ,>^. Axon jl^l ,,^. ^jl^ Ji> Vj dendrites 

JUNI jf j^. . y^^i ■ -6/-^ J! Wli^" ^JJ-^ .i^^J ^>^ ^^-^^ ^i °J^^* ■'^ "^^ 
L.^. Synapse dLLiJ J^ 0>^J 'U-^. cV -^LJ,,-^! ^^- Uxp ^>]I J.U^. 

> 
all or non rule «.^ "^ jt ^^ J^» jf "f-^' ^' ^'» ^"^ ^ ^^^' ''^^^' "^^ 

oll^ O^U Hebb ^ ., .^ t^ -^J .^' ^' ^ ^^* ^^^* ^ ••^^'^' ^ ^ 



J^'i 



;ap L. 



i^-- 
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[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



ji-lj isilil tJLa Ji>«j' JJ ti_JL; SjUl j^l i_jLp jj ULs-l .i-^LjJl i«jUll LU; ^ JiljLlI 

J-ojiJ i^^LiJ! i.jUil jl ^ i>c^l .(' — ii cJjJl J OJ-L?- ^1) i^ljdl ojC^I iLas- viLLlxIl 

Jr* ■-'-~*-^' ^iLLiJl ^y> i_JI-Ul ;_^liJI si-Un 7«r^j .^1 ^>l^l J^^b ^i^S'li LU.^ 

ijjixc ^_j:-A*ll jl-<Jrl j-i- " " '"■" ' II - - 1 • .11, . 1 •_ .11 I J, . f 

'.(57)JSLli 



4-jjixc ^_,-A*Ji ji-jj*-' ^'-^ n- impulses i^waxJI (oUiJi) oUijJl sU£| jj;,cj j[ j_]j| 
. (57) JSLlJl J li* j^jj . UkJi iJLi oUjU. -u* ^1 ^'l^i j^i^ ;^_|_^ 



r 



-^' 



A _^ D I I i^— 



A-^B 






(57)j5:ji 

. <iiii ^—ijo; oLii- 4.tUuil -Ui; iiki olijf J -u_i aIJJ ^Jli ^'LS3l ^J^' La 
ji jt ^ .(.UklL iJJ,l J ^^1 .^^^ lil ^bJJl .U53I J>_ Lr_^ ^^ ^j^ .^ 

>iJI i^ Lli LiJUi .^ .^1 J^ ,j j_^_ oUJl ^.jOJI i^ J*. ^ ,^| _^ ^^1 
J^ UU^ Ui> Irti- JS- i^L- (^Ut c^_^) obeoJU . (^UJJI . (.ULJI _ ^_^|) : ^^1 



. (58 J^) »xiJ iJLc o/J Synapse ,^,^2^1 dLLiJI J;^ i,jUll j^U ,^j ^\^\ 



^. 



\ ' * ., ' "' ■ oUJj . 









CJlif' 






=H^(« 






,^ljllC 4,SL. t <lwat 

4 _ . < ... t . ^JL^j 



(58) jSLt 

fxjj t-A tj-1 UJ9 i.jlill .yitow- ((^jJrl»j «cljJaJl)) J j-IJ^I ^jji-l jl_^ 
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[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



'j-^ 



Oi>^' j '^ i^j^^j-cjux^ jii ^1 i_^i oijLi;yi ji d^ ,^i ^'isai ^. ^.i, 

. ba^ U> L^^- Jih^ ,^^1 iJ-i oL'Kil jl^ of Jl^- vWl 

.^^j ,^50^ ^1 4^1 oKjLizJl .j^ Luf ,a>^- ,^1 j^ ^^^,- juLj ,u^Jj 

jjx^j .4:^ ^« ^4^1 Jp ^'Kll Sjji ^;^..^- :^^\ o(^ .i^i^i ^.1531 ^_u- , '^1 

■ °J^^ j^i ^: - ^ -'j t J-vaif 

>1 Ji\^\ A^\y_ Uoi^ c.^^ J^ J,^| ^^^.^^L ^_^,^ ^'UJdl .l^ox^Vl 
UJIj Vli. jUl ^j ^>| ^^JuJ yjc (.Ji, . ^j^AJl ^^1 JxiJi i^ l^:>u j ^'IS^Jl 

V :/liJl jf j^_^l vr>JI v^ • u^. W 5/l-Ul J ^>- lit JUUI /Jdl UJa::. V 
^^1 U>i ii^ (._^- ^1 gVij c5^L. i.^1 4,^1^1 LrlJb'^- l^V C4JI jLi. jt v_^ 
Ul^l J ^jJJ.! oL4^_^dL! UJ, J^Ucj of y> -iLti, of ^^'1531 Jp U J5 . -t^ ^jUU| 

liU ; JU of ,^>Jh]\ ^ IJU t jU-cJL JaJj^ olSLLiJl ojU. ^yjii olJJL* li. LU 
J^^cJlS' _^ -of ;J_^<_. ^ of ,A^ ^j;>^ . li;j^ ij^y ^ ^\£ J IS^\ ojliil o; 
J* Ijjli 0^. jJ . '(^ J*i (> jili ^ Oj^;j-J Jjbr iJU ojU- oli v^l -jl^LiJ 

oIS:jUJ| ^ Lj„ IjOp t5_^ jlJ^ ,^,^1 j\^\ of J^j ^ . i^iiiw iJjf oUjli. oli 
i|UU i»^l il^l ol^Lidl .Ju ij/j .^_^Vl ^ iijjjLl ijiiiUl i-jUll oli ^e^iJI 
oL-SU:^ UjLipL; ;ijyu- ^'LU^I .!*_, . jjj . .»l^| Jpj ^^^Vl > -CjJj Ji. : jJjJLl 
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[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



. Ijjb JljJii J-ijcU iJs Jjl ol $j«dl SJpli j_j5o "Uiaii*^ iajLia oli 5JLiJb>- 



tiwj OiJ-iJl ^jliJl js^ ^SJ^% J-^. -'■* ^-^ :oL;_^-^l Jljlsf J 1^ Lcjij iJLjk jf 
J-AS jl jjSlc oUj-^ iJUj t(l^,L.-:^ J,--?- j^) L_; la^ Sjvi' oULj L^JUai; j^^tj 
jlijJl J=.^li j/ j[ ^j . l^ >_iTL; J-^- Ji\ i)L*j -i^^f oC^^sof ^y iui J-ii jj*. 
.dUI l^Li^. ji ^ ^1 j^^^t j:,^laJl iul^l j^iU ^ ^jijl JsLi j^f (^1) 
i^Lii. sa^-lj ;jl;^ jUI .|^J| ^^^ ^ : 5jCI JLJf (-iLi^l Jl ^^^]\ i^ i^|_,i ojf xiS 
»Lit jt oVi i-ij_;*ll j;^ -of Jp :j:>U tOiil^l ^U--iVl J oL;_^waAil ju oVUiiVl r-ilfJ 
l-^lj cr^ cr^l j^l 'rrr^j^' jfj ' ^'U^l; Ji^' V - l^Ui U SlJSj _ i^^lj SjOiJl ji. 

.(.bVl -^LVl) ^yVl 4^_^jJl oL;:>U!I J ^ 

■-/^ -^ Jl t/'j-^ J^j 'ii>-V i;j J j^' oL;_j;.^i iju u ^\_)jii iJUiJi oisLiJij 

L5*J '"JJ^L; lix^ j_^l Lj^Oju ^^I ij_^_^| oliLdJ J^l jL^I ^ JJLA i^ 
v-i:^! j^i^ . v-^l i^LtJl oUjUll ^ JJi ij^ ^^1 ^ 4jf tLu L; j;^ ji 

Oljol ,y L. 0;- Jl SjUz^VI J* UU JbOj^l J^l J^ U I JLAj , L'ljj Jij jt _ J,yii\ 

: jU:;*.^! IJu aJUI ik^Jl i^| o^j^ . ^L^| ^^ i\j,\ 

1 • t * f 

LT^ lJ-^. u-^I i^^ • J-^. ^>i- Lij-i LiU:^ c--^l tUi- jl_;i k^ ^ i^l 
i;j ^ ljl>j 298 J,^\ ^..SUdl ^L>.| ;;LIjJ| J . j|^ ^LJJl j^.^- jj S^ J5 jl_; 
JJ-I II* ._w^lj cjl>)l .OA J^ ^ ^_i J,^| ei^i a^[ . jjsy ^^L^ (.1^1 
J-;Ll Ut ci^ Ijl/j 29 >iJliJl JJLI Jik .Lii 4.^>dL) Ijl^j 114 Jb. J,^l |_,Xdl 

.iiii oljl>J 6 ^liLlj Jj|_^- ii .JLa ^gi 
SL^I J* Sjoill Jii .iVl^ J^ c>5; ^ ^ J»^l .^.SUdl jt^ ^ ^. IJu 

.cJjb- Ji j_^- (UjUJI) 

J <<^l^- jt jis ^\ iJ_j^| ^j^i ^ .L,^| j,|^| '^^^1 ^^ji j^f ^ ^^, ^.1^1 
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[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 
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[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



■ 5- 



^ JpUJL ji[i J-\ ^'liOJ JlyLJl ^.^,-^1 ^J}\ jf 05 J.LJI J-^l J Lfj 

. iiJi «j ^1 jyl53l i_L5u LL* j ajUU i«^ 8ji»>. ilLil jJu 
i^l Jjj^ jl^ hj'-ji\ iljUll ^^ (Il-aJL; jLpLi^ oliij- a;r^. V -tlf V^Vl 

JjO?- i-ii^ jjb I ow J^Lo jf ^'1531 Jp i_iij^ J5 . ijuJJI ijj^l _^'L" c->i %*U ;^Liil 

Jl 5_SLiJl i.jUll JJj:.) ^_^ ^_,Xc^ o_,^ ^_/3 _ JJ ^^^ UJjbLi |^ . ^ . ijj^b 

, Ji^l Jp iUi cl^ jUj jf k_-ji 4-Ji a>-l_pi i_ij_^1 jlj t(i_jjMl isy^\ 

iJ^^ JJT ij>-_jj i^ liUij ,j^ U UU ^_;-5UJil j^ t"L-ii U i_iiy I,- j_^ ^^\ ^Lj^^I 
jfj liL'!^ :4.Lidl Ljil_^l jOu jf <1 j«_J Ji\ lSi\ j^i i.J-\ J^\ y\i •Ji\p J* 

J ojU ^I jOIlJL jAJtt;':^! IJm jjlij'i-o ik^l -bj_^l ^ UU UUJI ^y'lSJl j]s; 

i JjVl 5j-JJ U U5j^ J 4„i ^'isai a?-j jj L*Jj . oLt. e^^ J J'j-^l L^«JiJL i JjL-U 

, il_jLJJ I JjJL*- L=rJji j_)Jaj jt fjUi 
1-Up jjk oydl ; Lj_^ •Jii-iJlj oydl ^^ U ^j5J . iJydU J_^;>>- Jjj J5 ol* l-LA 
:y»Lt J5i : .L U»p j^<L^ ;JjxJl jf i^f t VK-if ^a; oUi J <:;>*. {^^ jf) ykl_jli _^_ai; 
Oi^ J! ■='l>^' Jj-^ (^jy U»* : Jli^ . U ii>u li i^Lill y»l_jliJl ;j* SiOjt iii j^ L. 

liH Jl "r^^ ^^J*' V=rl^l JS^I ijr* j.ai«^ Ji" :jj-^ i.'JtyC U*P jy» (*LJj JU-j) 

. jilSLiLlI jf 0^1 
^1 pi jt ^!>ai ^ .L^Jp ^^t ,^1 jv.^Ul -borf ^f lil l_^L. ^^1 b^ 
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[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



. J~^ji\ ^1 lla Jp LJi- x^_ U ^^Lj ^(^^^ 
■ ^^ ^>' ^*s-* '^ J^'x^l j^ « V '-^Ij- Jj . iJ>f* u/J M [^ ^lUllj ,j_,-ll 
^1 ^UiU .U ,_,^:i^ ^.^ j^ US:^ jLo Jj^l ,^ liU oL-^l jVlill U Ovw 

:<_i; .^^1 .Kilt cuL5Ul 1^-^^ j>!l 'oj^\ ^\jj:z J j^l j^ Oh-^^J^^^I JM 

• "^'^ '^■^j' j'j is^ "f^i ^y ck-j J=?^ ' J»^ of v*^i J- 
IJ^ jl5 oli .K^yj^ 5>-Jl jlk; 1^ iSjrwii ,,jij_j*J; OU-_;i ,_^j :ij\Ui iU)i 

?liA o^Aji uJJi ./i; i_^^ j^f ojj U^ >£ of iJUjJI 
.LJlj *LJl ^ jUr-_pi >r 1^1^ \j^\j 'UJ^ iiidJ of oLU.)ll «i* j^ J5 J UjLv 
.Ujl J* 5jUJ-l ..^ U^ ^_^ Up i;U;^| J iJ_^ Jirf ^L Jipi 0^ . JU-^I ^ 
Vrjl^ ^L" ill:-* ii^l J . ^lill -L>-_^l ^yrjli-l ^1 li* jl.^ ^ Luii SjUJ-l .^^\ 

. iJUl Ji u^f ^. V ^ iU ^^U. :ap 

ol J; • VjJl u-^l 'Lj- J UiJ i^ 4A^ /uLf iJU^Vl '^\A> JU ^ jUI Jliil 
JLdI . JjVl fiULl (^ ^^1 iL,!jj Jl oUlVI Coil ^ LU <J_yL^ cJlT Jlill I-La ^ jS-Lill 
i^j . dU ^yi>^ of -vip t U UiLi_^ Vk^' (>"*; "^f Jr** • o^'^*"" ij'*;'^ J^^. ^ 
Ji^ A->wail ij^jll *Jl>- i>p SiJjJil ijPjJ'jll oiyijll j_,AV lO* '^-^^ '^^ 'Jydl iJup 
input jL>-i)fl ,_^,Li. *lJiiw*L;j . jjj . .t^^r^l v-iill i-Liij »Jl LiJ.j Sjl^i-I Ujj 

?ijl^ »jii ui-si .^_;ii jp i-j_^i jp ijiii i_-Jiii oj^ tiij-* 

:ja>J,l ilL.wL] ;>^ljj| Jj^Jl oV liJlp ij^:- ^Uai ,_;,<suiviJI Jl J_^jJl of JJrl c/ 
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[•l.l.llJJJJJJ.llAdliIll.l..l.ll.Ud.l.HJ:I..I.L-|:IJJ:I .I .IIUJ.l l|JJ.Ii: 



SJuaJS SJLijdl oVU-l J ^_^.-^JLJI-; SjJ-I jjJ ^LiVl pi L.Ji^ . UU Sij*-^ j_^- V 

^Ui j^ Vju jjOwy (^^ t^ ^y lif J 3j^_>il Jj'l-jJl jj^oi,;--! V j^^lj t J^laJi 

J*j ykitlL ^oJ-l y» U ^ . JUII IJLa J Sj^l ^ s-b-u- ol^ .JLi jjUJl ^aJ-I Jp 

?^,.a-ivi; jl^ ^ Oij ?LpjJ>_^I J5k>il^ a^>l i> ^^1 jOl ^ 

.^^1 JSLlJI IJLa J^uJ «2» jJuJi /.ai.:L,j^ 

oLiU-)/l ^jOJu rjJC^ tCJpl jUaii-N . ^IfLiiJ i-iSi . Lf- jLxSli j_jJI (jjliil oJlS' Lfj j>-Vlj 
tJLpLiJi j_jSi i_j_^ jyy t JLOVI j-fU) (jjkll ijj jJ* U-_» Jjj-jj t IIa «jj . Jlj_Jl IJLa U 

. (SeljiJi jf) 0__^l oV^ AjjliJl 

t(_^l ^j-i : Jj !<-? li,- (^-^'J ■ Sj^' ijj-All Qr'jJ) \^ y^ '*-L«J ^i* L^ Jjf 

1^1 Sjj^ ^y Itj?- iSy^ <^ til -i^-t . ^y^ Jl (1 — iU (jSLJ; >»-b>- (J* ALJji i^jJLlall 

«59 a» jSLtJl ^_jj . «0» 1^ i^l Jb^ti o Uj;^ i^yJ- "i j\ ^ V (_jJI Ut t«l» i»_iJl 

.«2» jji^ i~JLi IJL» il)_>SC ^-ii" 
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(59) JSLi 

:JI^L ,_,SLiJl j>.l:JL) iL-lSJl oji^oll 

1111 1001 0010 Olio 1111 

12 3 4 5 



-4^1 



>U.| IIa Jp . U>^ iu^y _ jj_^ ^\ ly^ ib^ ^_j _ ^_^L ^jXJIj iiL'l^ j^ljj 

117 



[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



1=1-1 



\^\jj\ l>^ 4 Jii «a» J? 01 vi^ .320 , a, , a, : JUI ^IxJl JS^i > ^i 

jt Li* t^f iiOj %jj^ (i^') j^y j_^_, . (1) ^\ jb^ jw" C~?- «59 b JSCii i_j_^ ijj^ 
Jp Sjj^ Lf~iJ 5j_^l «59 c» J^JJI ^^ . L'iUl-l ^j^ jS\ bJ* ^^Ji4 L_jJj^ ljj^l»- (»Jl>.:uJ 

J Jj-iJ^I J *^^ eul^^l . (60 J5^l) J (j>.j J^ j^- iij J5J o!>LJ:c i*jt 




(60) JSLi 
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(61) ^ 



Sq — ai3 — ai6 = 



ai4 



: 3 Jl 1 ^ ^-^S 

{«0» OJJ,^ J53 1 
«2» 



{ 



ojj-^ JS3 



«o» ojj-rf' ji^J 

«2» Sjj-rfj JS3 1 



4 ^1 
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[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



(^>.Vl iyJ~\ ^yJ. V 1^ ; oUiJi .Ja :^ c^Uji^ ^_^ 14, 16, 13, 9 L^l jt j*_ ! jl*j 
it^y-Vl L|'>UJ-I JS' JU»! ^»^k-J Lli liaij oUjLuJJ iL.U-1 j«:>aL; byC^ bJl .i->-j . JUi 
. (62) JSJJl J ilil olUi J:>:-1- (60) JSLUl j_^ oli i-tJlpj .*_-->J ^jVl .i^ iUi-Vlj 




r I I I 



2B( 



(62) JSLi 
jly :ju>li Lb? j^ySCrj . jj^l Ju J;;*:JU ^ySC 7^"^! "J-* (>• lit Ot t5^ jf uVl j».k:..,J 

2 jjSj Sjj-aII jli = 89 of _^ 
eJubj .i»-jJlj l^--i; ii^lj L^ipU* jj5U-J tJ>>-Vl '^^\ ?«!>*il oljly Jpiji Uf 

.,jS^\ o-^'j (0) u^ ^■^^ (1) jf^' -^ -w-^l jV ijj^l (j--^-) Jb^- J »U2>.f jj^^- 

: juts' jL-^l J iojVl jw^^ai Jb^t: jJl sjiaUII ;ol:^ ^ .3^1 

^ »jj»a!l 0^ 8 < ai4+ai6+ai3+a9 jf ^ 
2 ^ Jj_j^l jU 8 > ai4+ai6+ai3+a9 jf jjj 

= a jf ^ 1 1 

1 = a jf ^ ] = ' >'^' r-^ ^ 

C^.^jr^'- J^l^ -^1 j' *~«JI <*J jl;^ . inversion i-JLill jf negation ^1 j_^.--j (^JJlj 

2 J }l = a,4+ai6+a,3+a9 :jU li-^l J>-lj; ilb* 

"jf iy«^' j^ 'J^ -Ml* 4, ij.. ^. jfj X, V Jj^l jli Siyry J>-I±JI jir liL, 

:j*li iiL- li^ .2=(0+4)l/ 2 = A j_^ ID i^\ ,JLA ^_^ ,_i^ i^L ;LiJi ^^ 

riJLJI vV ^^1 l^jlj* 
j^SiJL^ Sjj^l jli 2 ,v ^f 1 , 

>^_ "T./o f a,4+a„+a,3+a,9 jf ^ 

Z OjiC^ hjj-aJI jli 2 ^y ji-,o[ J 

,y ui=j'l yi-.l_jj Xi^\ 1.^1 J>.|jJ| .y^_ Ua::* j>. iil^ iU-l jji s^UJi .JL» J*jc-, 
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[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



tliL. IfLUi ^ j^l s^.ai-l j^l j~^ 5j_,5Jil 5J*UJI j.lai^l JjU.; Ljf j'i/l ^jol 

.4^-i; ^oiL JG ^j [«j.^l it^ c— J [^ i«.iU ^JJlj :i^M^I 





(63) JSLi 
ii^l^ *J.?f-; l^J^ o^ '(2) -Ij '(0) >vaU oL-OiJir o\3jj^ iJliA (63) JSLi J 

^JJ>■\ jy^ (Jp jvjli jjJU ^1 Ji.i-<L; Uwj *Jj^ 5wiiJL>- jy^ Jp tj_ydl iJlSl.J ii^ j[ 

Jp jly SJpU jJaJ j^^UIl jy Jjoi U ll*j . iiiJI JS' ^jp oU^ju t^_j;j^ ii«5 iUi j_j-^ 

. iiJj j_^-/ill S-iIji ij/t *J>f--; ifa -- ^ . (»jj »_;-«L^ i^lS" AjJ~*JI tmIALI jf iS-i?- A-Jtii ilLJ-l 

Ljjt:>u Oi:;^ i^ J il»^i ik>:>y.i jf irjJJ s-ii" jj-^i cJK lii j*i; liu ^^ 

Jjj totjUjjj diJiji t^.yVi iL«JI Ap>^l (JJJI perceptron (^'l_^l) iijOil Jliii Jb^-L-j 

f ' ' ■'' 

.iiljj^l jl *4a!1 (^j perceptio iJ-o:>UI iJSOl ^y iijill 4.„,„.; o.at.M 

i^Lsflpf <jj tljj^ ^ASCi j^.a:..,; jL^ .Uuj jb-p i3jjJiJ .^yl-l ^[^ j-UaJI/^l 

.oljlji3l /u.^_j o':)LL»Jl ^^JA ill jy 0_jSo j-Uij 

jj* jj^ jj5c: (^1 I^T^C.!; iyJI (>Jl Jl. Ljil- tiJjJiil (iJ.Li jf) OiP . (jJ.1) j;L.JJl *lj?-f 

iJLij tdj-vail A*«L«?- -.obp /f4 Lvajl (_jA Oj^J itj-ioii i*jL~i-l ijjUxllj C— jUjI jj^ JjL* 

i»i_j Ujc>p : JLJIS" J.*jJ *_j-^ i^LJ-1 ^bJl oIa 1-jp . aJLjJL JiJiS" ^^jj t_~Jl 
I4- — ij i-JjAJl a>-y "y tj-aJl <-jLp (jj I [1 = a] (^I>>=-1 iiUs) <Jy J>— j '-.j-aSI W^ 

• (0 = a) 
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[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



•■^^ ^ i[|jjk ^_ liu JJ ^ LjjP] 8jj;>il! ^_j*-^. jU>-^ LJ'-^f ^ (Leads Ji;^^ 
'r^ -^^ o^. ,i Ob ((0 = a) £l__^l oU J_pJLl jA~-J ^(1 = a) "^^ ^\~M ^p-ai*Jl 
v'^ J>-li y,^ Jjjj! Jl _;^jL,j a = a (iJy) ^l>-l AJU> J:>-~- J_pdl j^ lO = a J 

.(64) JSJJI J l^ 



a=o 



a = i 



a=i 



a=o, 



w^Qm^ m^Qm^ 



(64) J^ 

•^'^\ ^k^r J^- ^iJl il^jUVl ^ ^(.>u uL^. (Jj^l ^l>b V^l 2:'>i) '^^^'^' 'J'^J 

• (65) JSli J (At A2, A,) associative elements A^jLill jf ij-Uail ^bJL o^- 

(oUUVl) o!)UU.| iaAy_ \^ U^adl jrl>->l olilt ^ y. Ua-_. [jji* ^^L^Jl oJu ^^^ij 

liF Jj-V) ULr U\^ -^J^j ;i,u. i^Ull ^bJL J>J| ^j ._^ ;^L^| ^ui 



^^, .<► 



^^M 




ft 



iMoA 



'^-U^L-v 






(65) js;^ 
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[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



.i* j^j . ;^U1I ^bJJ V, V3, v., V, ^^y\ oUli, Ji^-^^j^ .ii^aii :LS:_i jp 

J >•>-) 0«^ v^Ul- ^,^ ^ly^l jt oiU. vl.J^ . iiL^Ji j_^ i^^ iii^ ^ijiy, 
iai ^i v^J4, .0 o^- Uxp ^>fj .2 Sj_^| j_^' uxp so^lj i^ J j_^- (V, _^^L 

:jf ^^ (60)js:^l j^ ut .iijj^i'i^ij^i ^^ (66)JSLUl'^:, 

.2 Sjj^ ^ 1 _ V 

.0 5j_^ 1 J ~ ' 



5j_j-aII o_^ 
2 8j_j_a1I jjSi 



^f 



ly 



(>• ji-^l 



)■ 



Vi d\ ji 







(66) JS^i 
i>i^' '^Vl^^l jli" tol^ Ja.ljj «^_^ J>.|i ^iiUii jp jui^ jt ^.h-,,,; V Ujt ^ jv*JI 
lil iljJ.1 UjJt ^iJU . j^ 4i. js:j ^>.\J Jl^ ^ (^'lyuJI Ja.^1 U*P *bJt dihf ip_^ 

?2JLj OJL; 
di^ jJUi of J* Jaii 5j^l -d f>-^ ^liip 4_ii JJi JL- ibi^j t^Iil iJjjil of iU->t 

.Jlli ^^1 ?«lJp lil ^Jbi liU jS:) .iubiJI Jl^Vl _)-r 

iJU* »Lif iiii 4>^l_, j^ Lf 1 . jlUil dU: ^_^ V LuSJ . oU ^ ^^Vl o_>SL^ ^2, Ji; 

olilkj i^Uia^ _;^Lp jUi*:^- : iJ*^! s_^S^I Jp (j-wti ((iJjX«» |,JL«; i-L* ot ^y>J^\ 

i«!Apf ji^l SJpUJ Ui>j . v-UoIlI ^LjJI ^j>\ iJy ^jJbj i»j-aU L-LJ-I JjjII liLi 
. V-l^l ^'Liil ^ JJi>J.I ^ iJUl oUlUl oli 4->.Uil ^U*JI J.^ jt JOi Jby l> 
oljj^l ^y JJi juj . jiVl JJ-I £lj>-l ^Lp J,,iii^ t LiLiJi Jp M-J L.a:LP i,j-SU!Lj 
. V<i!l J J^i^ ^^ ^ i2 J AiU, Jitj lO J Ull. Jpf J«; ^1 i^L»il ^bJl ot j-Jc. 
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[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



:JU15 
, 2 :j_^l jj5i t j^ Jit Z jl jj 
. Sjj-aSI jj^J t ^yi jS\ Z 01 _jJ 

eJu ufO^I ^'li *la.i»:--l ^ Ua:x lil iJbh lil^i . 2 J ijui^ oliLkj 1 J iJU r-l_^| oliUs 

J *i_,kji of ij^ ysfllP JS' Oli IJJj tLf-^i! ojj-aU < — iJ Uajl-I v_-Syjw l^<ih«,a Of (UiJtl 
. ilja>-f >.;-Si_;i i^ iljjdl Ol» I. |fJL< iJjjC 5j_j-a!I jJ*- .1 ^nli« ' '-'j*^ "^-^J t Ijtj^ A-A 

^ J^j iiOj v'j^' Jj-^ (►A^ ^-Jyu ^/ . hy^V '"ji^T (J* l^> ->i *IJiJlJ' JLitVl 
. . 10=3X3 ^jJ> ^yA>■ Of^^^I (jiijj ii->- j;' Oyjl i_A<w»>Of jjli; (^Jp-fj tis«>LjL| (ijlk>.f 
Jp lyjal lij tOj «:h: ... i «^L; . ?7^>v^ uj^ Jj-i^r IjaIJj Of *V}a ..la:...^ J^ tlJiSUj 

.CjIj-^VI jri'f J* J-^ ^1 l_^j iA>^ JS" 

^ viL)i5 .t5>Vl oU!)UJlj oj>lj ^UjVlj i--Ji:il JlOVl iJjJil j^r ^ Lfj 
JJ ^ . jJl <;LJ jf Zi^^^i oj>i u\j^ \j.\ ^.»_»^- ^ . 4;li tjdL J«; ^i oN'Vl 

,*rO .^,^1 "1^ ^jkuJ Jiij l^jji ^_^- of Jjyj t|Jjc; of iJVl Jp JaxII (j fJLlI 
.(50jSLi Jl dUi j ^jl) ^> ^ AJli ^^jjil ^\ ^y jJLdl U^ 

^ .6jA\ ^ iUU ;k_^ ;i^ ^L ^ U l^>i^ ^^1 ^J'^/l of Jl^ of ^>J. 

J .CjJi j\^^\ j l;i>.f lil l^\^ JjJuCjS\ iJjJiil j»JbC U^ OjSi tUxiJl i^jg,l 

iJjjil .\jj.\ ^ _ ^ _ ol>l t^O^l ^ lOUiLl ^y j^ Jt5f J^l Jp _ J^oOj^l j-ij^l 
.<i'>^ (if j Uj-i Jp Ijilj j^ti 4_^j il_^^ oij^^J i^l i!J:>;Vl ^j>l JS 

o*i/T ^ SjJiJi .i* >}Jj i^-^\ Jp SjjiJi J i-^ i^\^ iljjuU of ^Dl j;.c-i b: 
i^Hdl j_^l j^ V^j .IrLil^b ^VLf jO^-l i^j <ui; (.UJI ^_^| ^ jy-l 4V li^f 

* W > ^-i^ ji^ yj c ;vJi ■«-iy^i j>^i >? of Uf ^j^. J. . i»5i 5y jjV uiy. j^i 

Ji*:-- j i^\j\j iOiVl ^!)UVl Ou >»JI iljOll ^- j^- yjUJi lS^I ^ . Jl^f o|^ 
>r ^ ^i 0^ jL- ^' ,.jjAi ^U-l JbJi ^ ;uhj, ,i^f j^ ^^^ ^^j^ 4X20 
iydl e-Jl] iJUl 251:;JI J* ^^\ ^ tiiJb# oU-U. oli .-.N t.U- ■ J L^ ^^>l^VI 
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[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



JJ.^ c%100^7x20 JJ,^ .%78^2X20 J.J:^ :[^^^i ^^^J 
^'j\ J^_y^\ ^ Ji iijA\ o\ dUi c^_ .%93<-4xl5 JJi:^ .%100*-15x20 
^ A*; SjOiJl .1* ._-;SI <;f _^ a*Jl ciA J SjUi^Vl . Uj^ obi:h-, .,1.1 UiVlj v-tjJl 

^ U^ J^ biiij Lf ^>1 . ^_,,i,i^- ;^V^ iljjii ^1 j^^i ^ij^j j^_^, ^^t^, ^ 
UU 1^1 iak.. J ^VL ^_y^^ . ^J,| ;ju ^ i^l^ ^^ ,_^ ;^LJ-I LiUl 
. jJl . .iJJi. ^- jf jf c(l=a23) .^- LlUl ^ _^ .23 U^Ll 

j^it (»J I Ji-^L; ^.jll jU; ji^ cSl; ijj JpL j^_ of Upj liJU-l :^| JU ,_J, ^joi^ 

• jJl ...3, 2, 1 :;^U LUj( ^I^Vl 
iLv-'L i^f t Vjil Jl^Vl J* cj^l <»JU; ioj^^a, iikiJLl ^>lj^Vl j-J iijoll Jxo 

^ jL^. ^L» .8 ^ Jif ^l»!i <;u, cJl^ lijj . 1 ^j ^p ^ jUe ^.^1 ju c8 i^i 
lijjy^l a- cTj' o^^ • ^-^ Vri»Jl <«^ \^ o^\yi\ ,y^^^ ^ Ji o^_ li^j .2 ^Jil 

•c>'^^' ij^ -^ ^-J* t>Lo' li^l Data oCUl iiiJ- ^JVl !/li ^.i^ ^ U.JaJ| ,1^ 
•Ir^ (^jVl v?:JaJl ^>. ^ <,\J6 }S\ oU^^i^" j^^J Jp IjiU jl^| 11* 0_^j 

■*cS-l^ S^ Cj^ »>^ LSiJI ^Ull ^1 jxA\ jA IJLAj .olyjll olpli J J-i^iJlj f_^ % 
l^*w ^^1 iJJl oLlSy-l ^ |»JkJ| o;kll *Ua:L-l l^'li ^yh:.,,^! ,_^1 jf Jl «Ui)fL 
( . . . . ^ (^U. jlS- ^.^ Ijjb ^1 i^^jji J ;_^ oli /Jb-I) :^T _,f cJj j ^riUj ^ 
U-dl Jl oUjLiJL! ;J!Ai!l j^Ull .Ju j^ijjj . i_iiil o^jUlI J «f^ ^ ^ ^U;»^"^l >Jb, 

JO* Sjo:- ^y SjU^^^U 11^ Oyybj ,.L,u^ ilU (,^4;>-lj; Uj;lp djjjl^ tL^ .U»Vl «*>Ci 

.LtVl cJ^/T oV ti-^ii:it ^_,i^ ji:^_, ;uh*t J^ SjLi^Nl «!» j^^^ ti^j^^Jl j^^ j 

■J**' >-«/ l^ c5>-j -W^ l>^l~i of 0^ 

^"'^ (>>' <>• "Jj^ ji-iJ' ;5^i' i^V ,lt^'\j^j^ iJ^ ^ u^ tjllj 'LJ^ c.«>-jj 
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^t jj ibUl j^^l Jjjs^ Uif J*-^. lib '*>e^^' ^M*^' "'^^ l^ ^ -^y. V ^Jl 

jSlr, . J** J^*■ A--ij J JjS^ *^iJ i,j,a.*iJl JIp iJjall jJiji a-i<: «-rr~i-J ''-^ ^J 

.ij^jll oVU-l ^Jj; JM p^ii s/liJi oJlA J>.b .iu-lj 

l^NU JHjUj v^l >l^( -^i^j *;/li t^j^ iliJ% J P- P- Wishnevsky ^/JLiJ 

^ _-i^ :rll -Oi, V -oi* il-i* (J*- •iljJii i^J-k l^-J^j • *^ V'^ J^T J*^ '*ij*" '■^^ V^ 

.'Uut ^Uli ^!A*JI ^XL^ lib '-l"* 7^>wi3l 

i>f oli JjJdl j i^Uoll ^li-Jl^ «j-iJJ i-LJ-l y^l:Jl ui; V^^l o:>U^I jl 

j isiA\ Jls^iVi ** v-'-*^' i^i /^j .::ii«li JlSliVi j^ iJL-. J iv»b^ ttS>-»* 

vJjxJl iJLp »li^ Ji^f ?c;y Uit J=!-j JUliJ ii>*JI **^ (>• li--* *(^ li' Ai-J'^ iJUi-l 
. JlSLlVl Oii >i V ol->-Un t^t iUf-ilj t ioiyi^ oL>-Ui. Jp 

Olilt Jvu ^^\ oU-Uil ^ *t-yJr •5l?^l JlS^Vl j>. ^jj i^V (^jJjviJI j>. O^j^ 

4Pj^ j< "Vjo _ U....« iJLt OjjUJ l5i> Jai'j^l CijwJ lii» . ioly-*^ i~^Uflll ^lu)l_j ijSwJl 
(W o-J • ^y:^. J^ ^J-J^' (vh-..- V - JiVl Jp - JliUVl ^y 2;jj iJL» b^ . Vlys* f lijf 
J::^ I AjcS\ Jp SjO* oli iJlS'j . JS^ v^f j=i i> Sj-liJI il|c^ iJj-llI jJljJ j v''>^' Jp* 
«_jf:^Vl ij>jj ik_-;L>- j^ .«Jl . ._jjjljJlj oljU-JlS" ajjIaJI JJ^VI ijo Uiv»j Uijji iljOil 
tij-Jil <;Iau» a* iJjJil jfi jJl i^ULl ojL» oitj ._p^T t-JU- ^jj. iJ-l cjLj15CU aj^-^^jJI 
Ae, : i^^L iJ_;»j Jli^ (tip oVj i>«-:iJl OJlSj i iA-kll J* (H^^' 'j j^ji '-'^ lil *~^' '■IfJ'^i 

.Bionics ij-i-loVyi 

aij i|JoJl oLLp 4Jj*-i S^ iJLplvai ^^£A flp ill i^jj-JJ Aij~JI j,^' >«?- 
fjJ>y (/■ _^l (j-aij i-«_j*P \^\yi- *SC>dLI of i^jr-Jl (^--"3-i Os-t j:jIj CJjijjJ T^J' 
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j^jjl jLJI yli* -oJl; (j -^y JiV-l -A* jL-;)/l otSj jJU t ,_^1 j^SUJl Jj J^ liwi ^pLuoJI 

Ci\^\Si>y\ . i^it l^tS'j iilJLlI J X,\A\ ^yiij\ Iju yU^f cj>^1 . j.rtJi" J '-J*:^ 1^=^ ^-i" 

^Vl »c5^li JJLJil .!» cJlJ . U^lj; 1^1 JIL-Il J:^ Jp SjOiJl L<-,ai; l^^ oVyij i ^"5^1 

c.„jv»f Sil^ JS"!-^ Jl -ol^JI oi* cJ^ ^jJl jj^j . ifjJl o'i/jUt JS c^j\i Jij iLU 

If*' 

Jj . SJbJU^ CjLliy eJU.As^ jl^l ,Jj r"l^ OJl^ Aj^jvJI jl tc^I oI'.j>..«,'LI il^; j_5 

iuJJl jis:jf ^ J^f -^ Ji . v>-l=- lif oljJi ^ ^f J5lill > > - ! !Sj->JJ li 

j^i .jU-S Lolj <.iyrj-i\ Jl -li-A^^I (Bionics vilyJl) i^l o'ifVl ^ ^3; IJ^U 
.^JJl ol*l>^l i»^ Jl ,»i*il lij» J'^j <^r- (^ji 'H .iv-a:^! j^ifcJl Jl ^Jj^i" ^^^1 

jU ?-l:uL.j ij>-jJ^I i*liiVl J.** "-(^iLy fUi^ US 4-p|j »^-^ jf ilL-t itL-^j cJlS' .^p^Jl 
_ A_^U- ij_;SL-*ll oL.|jZ**i/l jji - Jj_-:l2JIj j^«-JU^I j^fj . Sj*l>- j^ 'rS^ >^'^' 

.ic^JL. 2fl^ Jl \^jj 4*ijJ-l o'y'iill (JLp JiUr ^.iy-U 

jI^ Jirf iiiJ jS'i j^ . li— « iyry lijL** 'r'^-^ *^kr* ly ^'-•«^' J*^ ^-^ -^J ' i/*"' 
.Ulja:^ (.jip c^'f ^^Ij ijjJ~\ o'blVi ^ i^ JL-'y ol- ^y» ^iil 4«ouJJi oijU^li 

Jp iu-kJI l^::*^! ^^1 Ai^l ;>rVl J«l> ciUJU :Jia~. vW ^T o^ h^ >' jJ^' 
lib 'v-^ Si^i -^i**-^^ "^ vi-i ^i^'i^i J ^l-^^' lM '^ ^^ ■'^■>J'- ^'^^' 

126 



[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



Ji> i^ hy^^ c^ ^l^' 'cJ^Li' C.^1 '^^> ^J^ 4" '^^ 4^^J ''^-^ idjU-fll il_^L 
.jiUl .Jl» JJLjil Jl o'^Ji-. -j^Uil o^l o'V'iill ^ J \^ -l^\ o^l oljljJl 

tjyu i^JjOjLl i^_jjjjl oUj-Ojil ^jJb (lU tS^ :5^j» ^^_jSL-. ilU- ^ -i^Uy _bk 

ilSlllI j( ^ J^l>. Jli -u-tj ^ tjlUl J*J UJLr icJij >rl>-l '-i* Jicj . lilU^Nli 
Iju Ji>- U-l UjVl ^jJVI :;S3\ J*i)L J^ a.li j^ jjSi Jii *IA 4alt J^ ^_^_ ^| 
.-iJlbj JjjII *jLii jt ^ liJUoVl Ajpy* JjSU) litj . Jll^ liJjJdlj j^l I+Uuj ij^-li-l 

. iLjt ijw (5X« Jp «-Ai-L>- jl^u ijulLiJlj iJi~>^lijJl 
.-a>t.,Cu^- of J^_, iJUl ^jiui jt fj^l j^ .?,JL»JI IJL» tjU jf ^ ^\ ^ JiJ 
i*ij oljjf vilkf i*JJl» iL^_j3_j:5iJl j l^ tUapf jt iLj—i; iJ-l oLJlS^I /.iJi,::-! oL;lSl.| 
lip .Ij^ LiJ» jc«i l^^lj^.:^-! j jjl^: jt jl . J^Jill ..i-SJJl Jp Sjjlij J|jjc-")U ;Lli 

^ V^ iLUs Ij ij ij>-_jJj_JI <«JajVl ,jytJl»»:Uw« t<L>- oVi ^L)*S^ Wf:^J U^*^ J' U*ku»l 

olJlS^Vl ^y l-K Jj J>- JLf Tf^V* ' jL-j)" i>«JU>i J*«il U_;>^-Ji t iu* LjiaL. #1 Jio^l 
.lU-l ^Ul Jl Ul oL-Kll j^i :U-I oTVl f^s. jU-i ^vaj-j .i^^l j>J 

ol.lS^ IjJ^ JiJjl i^JJl JULI ^U LUi Ut t .j.^.tC \S;} <.^i ^ JUjf ^Vl UjJ^ jj 
aJ-I ^LjJI j^ ?i~^* jf" kj**^ ' J ;aT .., l l i_jj-.L>- Jji^ jl j i .la :-' i . <iulJtJl ,_^JLJI JULl 

«i_* lijj->> J (JLidl ijlLJ ^IJliC^Li tijjjj^l JailjjJt A^ UUi 1.5*^ Jjl»i <>' Lt jJLi 

Jl>-i)ll loLil^i ^;;u JijIjj jLi J_c- jjjili Lot ^yljj C^ jl_j^ i.L.3 JL^L- .oWl 
i>>Jt ^^JUdl ^> j^ i_«l.U; i..ljj ^^j^ ^1 ^L.jJl Sjoi Jp ooc- t2:'»"j 
^ ^y^l jUJjl j_^ Ij^j .L<:>.|j; ^1 JJLiI Jii '._i5 4J*; jt JUJb ^>- • i 

:U-lorVl 
lU-l o'V'ifl Jl U-l ^Ul ^ vl-1 ^^*JI Cr" 
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-6- 



Jl>Jll II* J JjVi dj^, j-* JaJ;-! U JS- cijiJ^I ^Ij Oj;j_^ . ^'< | jt iyyC 

li> c_^l;:Sai II* ^Ij JlSj . J>->.^ viUaSj toljj Jj;^j./ij ' ^jSL-il_;>. j^jf /ii 
JU (^Ul J^j^ UJ> . J^j^ Uj_^ VI c-J iJL^Vl jf Ji^fj xjfj ^jti I JaJLi iji>k J 

jljjj _ t^f .-.j^) j\ ( Ji JJl ^ _ v_if ^^) : ^ ^ ;^Lill ijikll oX)»dl jjsi 
Jju<t« cuwii 0_jlii:4 (»t^ lilt? ^-^ <^yb (jyjUJil .itjjbi-l *,SL»JI :j^t jjpli (jjJUl 
juJ-l i_jVI li^^ ^LJl 4J <is<i;i pj jL- t^jJl JjSij_^ U3^_ ii^.^1 (>435U. »ljl 

?JwJL :U-i ^_^ L. jjS:j . ^1 ^jjl53l ^ iJLi*y i^^si» J^ ^i^i li^ jy^. ^ »>' 01 

i»J Uj I JbJJ i^J^-Jl iJtiUil ^jj>jj>i ^t JU I oJai iiU-J *jJi5; «jiii-j V (ijOj-l JL»JI ^ 

. »l.!)dl v-UVl l^Ui« lu-il 

.<Ju4^_^ ^\S ^[ J* SjjLJjl : jjisai (1) 
VLJ J* -u^Lw" iliiUJ.1 wU-l .Ji*j .*bbU *LV'| oLL^ Ja; J* ijoill ri'lj^l (2) 
^. ai i^JLJI i_j|^;kMiVl J-^cJ of J4-JI ^j c ^J~\ jyliUl J »l.Vl ^l_^ 

Jl^l jlJwJU i-v»U-l .jL> ,>wuj .(:>1»JI) oUjiJi jl^l J* SjoaJl : j^dl (3) 
.»li!A) t^Lj- iu-j:-! jj^ jf Jv»Vl J-t ii.~i l^JLwt ^jU ii.3jiJl V'-i" 

jJlSoJl jjJLJ iSU-L; l^tjU- J i^\ J.1^1 .i* i^f jioa; J UUI v_.*^l ^y 
J*-* (j^J ' iM" tM" Cr* *ij^j*^^'^\ <■ **j~'' ^bjJl JjJ^J • •»>^>" a* *i>L-j 5lJ-l <-iiyz^ 
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> Ujjjo :l>Jl ^y^ .:l^ > U^ JS J^UiJ .li!)t^l ^ J~\ Ji^\ i^f j_^- 

I oL.j jj^j_^l JS^ J, — ij Uj:* . S^L. ili'sLflij ^j^S\^ Oi*^ <Jj^ _ ulS' |^ _ f jj_j^j^ 

Uu ^L—Jijl JLxj |vj iJ;\Uj^ (jcL<l5 ij^^^ LIJlJI ^ iJ;>-l Jl aJuL-I — - "'• 4Ai Jail eJL- 

. liSJij . . iJj*- 5_^ c— j^I c Jljii t Ijujf K^ 

Ou^ JSL:;^ JL;Jb. J^ ^^- .L'b . ialk. » Jjit N jJl iJ^I .1* >L U-jJ^I o'i/Lf 

u?- j*i .^aJdj,JU-Ui.Lla>.f!>L,jJliJL«JlvilL- j^ :jIk.UU jt^^V JJLft|j« 

j '*ax^ U JU ^. :U tL>- ^IjO^ _ j^^ ^L-iJl jjJL. j^ 5yi Uj _ 5jjU oliL-. Jj jiH 

lU^^lj lj_^- l<JL<i ^1 i^'ljjJl oU/Jil jocj- JULj loUjJj^j^ oJbJLUl oU.j*>Jil 
,ji-«i) "jUi Ul:* <U^ ij^i jf pj^jj-J Jp ^JJ «iUJLl Js^-J^- Uji:p Ioa ^^^^ 

.Jjiyi loUjj^j^l J Jl^l^l a** ^j;j i(«JuJl 0^ /L«^ J W fjJ>'j>Jl 
J 1^ iiOi <_i; g^bl Jj« jt ^'ISij <;lj iJ^I Up cjyr fJJyjjS uipUio UJl^ 
Lif ^y^.iJi\jji\ iz^j _jJdl pJ^jjSCll ij^j jlj JULj tiyikll 4-Jl lj_^ jjUl 

• ^J^ 0'*'^' JJ^ J Jy. "jf fJJ>*Jj^l ^ J '-i-ii' j«u' AjJaX-j. <-jLSj 

a* f^ VJj-*lli>» fJrj/" ot LJjP_^ liiOr Ui-Vl .JLft Jt- Jp il^)|| of LiJUb "il 
^t jiaii jJ)^ JULj . J.\ ji\^\ ^ijVl .ju JSjLlj ,j>Jl 4JUp .Lit jA^- ^1 ^IjVl 

Ol>yi v_-5j .jjkll ^'1531 J i^ji Liy ^-U^ j^ Jl ^;,- l^li ,U;|y^ ^,^1 

^'ISJl J>-b iLbj jt .y^ J, j ij^l ^Ul .0* j^ Uj tS^^ o'lj-Ull igji ■ ■■■■■■J 

-JLi^ ,>« o c^:,^ l^f jt ^^J^ ^ju> iiJlj oyi _^ ibl* gJl^ s^kU OjSiJ -ij 
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_ jjSj Jlij .•«iri ^ J-^f ^:^ "-^;^ Cpl^' J*?^ U^'j*" Jl »^*f j3 iXi" jj5i Jjj liJ-ScJl 

i-l /;Jl-S^I «LJ- V-J^ *~- J^ ''^^->- J^' "^ •>^ n5>-f ^^IsJ^. -Ir'j^'t J SiU -lj-?^f 
t>J' a* ^' ^'^ >^ ^ '^^^ ^-^- ^"^ sT ^^'^ J^ '^^- J-^ ^' 'J'^' Cr''^ 

\j\jcJtj ijLJ Jit <;t ^^fj •■^■^ v-^ 'j^ (^ Cf^ J^ y^ '^i* • y^' '-i* »y-' ,^>*j 
.1^"^! ij Siy-Li '^J^ "^ ^yj ■ ^^'^ f/J' (>• ai>^'^' (>• {V"^ '^y. '*=~e ^ ^' tpO 
C^ /jLJl J tki-l Jb}i cj^ ^j^ o^ i»>li-l» ^'15^1 IJl* j^ ^ . JJtiJi :*^liH 

. SJLpUJI ^yb dUlj . jJl^l JJ IJb- i/^ o^ 
t ji_....i toJbJbr iJjSJ oU-^ O^^l (_— ;5lj :_^l *UJt liiOp- lil iiS^^l v-Ul ^ 

.Li cjUpVIj i^+Jl SjUl ^ Uf (_i5ji J i|JLJIj cilJl ^ >Jll >^isSiJl ^iUij ^JA 

LLp ^ iij>JI iMi of Ull'j 4 jjkdJ 5>U-i .^A^l t^jill i5-Ji^l ^lylJl Ji^ l-iA 
,^i L^ ^ IJUbj .>jVi Jp SU^ J^!>U1 j>^ iijj> J^ ol>Ul Oli ij^- V 
>-r-J • J-^ J^^ *^'^ (>=" J^ ''-^ •■^-■^' ol>Ul ^ ot^ j*:-^! *>-^l U ;Sylti» 

j^v Airf Jul LK cJjSo iJa^tj 4|.jLaJi j ii*^ iii> j>^' '^^ ^yj^ O''^ J^ "jf ^^ 

jl^ Ltj iijUl oJlS Lr jLi. jji; y» -LUj J ijx^ j«u- J^ ^ 4 JlJl^j . Jr^liJI (i^f j 
. i^ ^>^ ;>i. j^ JJ Ji>i. cJj jj^ ypJi-i ^Vl ol - .>l ^S". ^y-^'^ ■ o^^ 

_^ 1^ ^1 Jp Ijjli iU^^«i N ;^JJI ^jJl 0^. i>I .(i^Vl 4^U1 Cj* . *^^\^jf ^\yi^ 
jv; Jl^l {>JI u^ Vr-i <j^*l^' W-* jL' u^ J-J^.-^ *<^' ^'> •■^' ^-J-^' '^-^' 
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* # # ' ' ' 

. ^liJl J J .lopf jjjj iilfi-l jt f Uy I Jp-t J- i-JL* tjf JjJ <M ^ J'l^' liUj J ^y^oiu 

^y'UJ^ ^J^ l^:^?- taUi ^JUI ^pfljJl ^jf:^. iiiUi JUi . J-»uJl J-Jl IJLfc iJ-Sil 4j>^| 

tliJi Jp jt-fvj" «->*l— • 5^ •'>rj ^^ J ^ p^y y^T^ '■ 'y^^ J^' (J L**^' *lij!AJ 
. [ff-'ic^ fjJl (l)i» I ;j>-t< ty>r}-\ lji^\ OtU- IjLj . |^^-_iLi j>.a; 1 j| 

: Jk4>>ci\ <»-.jj ^^^uiai\ .\ii'i\ 

iJUp J iiJij ^is3i Jpli; i*Ji» fcvjiji ,^4^ J^ ^ (J* **^^l '-i* (t— ^ of Ayki-jj 

.(67JS:j,),j«JJUliJ*ill 




(67)JSLi 
j»p j'Ua; ,^1 <_Jllall j^ o i_il»; i^j tf_jJl Jp iUl J.»«; i_i5 JSliJi ^^Jl 
oUU « ijlilt Jl B SUiJl j*p J-^ t :lia«il iUl j jJjt ii^ rf'y f>J' Jp»i • A. :UiJl 
Jii i^JU Jp ^1 i>-ji JUiJj . C JliJI jf ^y-WI tUi^Vl iJT ^ijUll oik «Jh; 4JJ . iuJl 

js- j>j . D sloJi ^ pjJi jp ,yulli AiiiiVi J^. . Sjil; ;iJU-i .Jl* ut ju . ^y^Ji ^liJVl 

. i-JljJijJl oljiUJ "jL^lji. lp^-.fl>- fjJl «-^ IJL* 
oLj jf ^L- j_^ J L-l _ isJI J _ v>-jUL| iyyJl ^- ^,^_^_ : JUi^ ^^| j^_ 

.OjL.l:i, jyL«i \lS: J^Vl jljiVl oli JUL, . .yuJiJl 



(f) •Jt'Jli'Srt u^jii'Olj 



(*) 
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C^i---' 0^) •J^.oi-I o|^l i^ji iljiVl ^yuu ._i«Sii 03 toUI^^Vl oi* Jil ijJIj-i-Jl 

. ^y^l *Uk^Ml jjjUJ ^^UJI J^jdU i^ ojiUI jJx,- 

4Jl»p J U-l f^>jVl ;5i>_; J**; yi ^T .J (^>UJ>I jlUJl g^^l 1951 (.U j 
j^) u^L-.-.i'yi jJU^ jf Homeostat <^i\ : iJVl oJu^ ^^ jlJj . iiJl «__. ,_iJcll 
cJJlIj . (iui" V^" ■l>-^^ J '^ f ^ ^Uas^j <_i;ltj J* iliJbJ.1 : fc_jL;:u-'VI Homeostasis 

jf J,U-« J SjJL>JlI *-iJl Jp li^^l ijil-j j^_)t S^iUw. ilU- J 0_jS;j jt U ^Li fUiJ -jP 5jLp 
Jp j>»J-li • j--y^' tS^^' ^J^ J*^ aS^L. JUZju LiUaj t.i./?:l ^Ijj g»lh./>» »JL>.::-Jj . o^Un 
ic-j_;ill -UsiU Jp «il(::pl inertia A3lkJl j^ili jS^^ : ^bj ^IkJ ^yriyi Jlt.yk Jl^l J,-- 

A^ijU Jp j>J-l i[^\ j*Si La ^ . S^l oJUh J*p ,Ul Jp jijaJLl ol^'yi JU:j«w.j _ !lt. 
ipUl oJl^ OU t Jlio iaJU- «iL. UJUt lij dJUJiS' . I^i:-- LUiJ Jj_;Ul Jp Oilj j;;^ JSiJij 



illj- J y> aJL>- Jp ^ytU v^ jJlJ ryj t SyiJll oVU-l ^ JJp J X>-j ^UaJ j^f ^sry_ Ji 

_^f Ia4» c<JUJl ^ GlJ JlS't JjVl SJU-I CJl^ ^) bij^P t--.arL. t5_^- £^ AunaJL; S^^il-^ 

*pj JaS* jlf»- ■Sjs?_^) *^ cJ%^ Jj^ l,iV C~ill ;j* *J V^jll j;*' **-^ '-*^ ij^ 
liLj . (o^^izJ.! j^) Ajjik. j^P (i>-Vlj (5y:uil) *jjf-y Oi^lJ-l lSM 0^ (^' • (*;5^ J^ 
*j_-, ciiJI olj^JtJI : i.^ j^P J«ljp j^Jt c^ "01^ J>:-J.l ^ Jl 5.^1 Cr* J^*^' 
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J fjij aJjL. jJL^ j]I iJLs^ljJl (Parameters ol_^7*l'l*') ^d';*^^' '^^j^ .'iU ^«-. . ^ j ,-.>| | 
jyuj t iiJUaJL iyjil *SjLm <Jiji J?- J-^l>> ty'j'^ '■^-^ V**^ J f-A:^ (^f : LM^j^ jJdl 

•t5j^f =r (2:^') V ^l^ J ^ (>!:> cl5:>-l *^ jt itJl 
j^ vi->Jl j»;:-u . ^jJl J>.b i.Jiii jJl iJljJtjJl ol^Ul j^Jly^l <J^| aJSo La 

^^ isJUJb- oljiti iJLt::SI <Ul ^-ify^j tjii-J i- 4 >«-U iJLill lUil Oli li* ,>• . ^ jUll j;^ 

t JJ ^ Ltj IjSi .(68) JSLi J ^Ij (ujLzi-Vl jlU-) oJUJU J»JaiJl ^^1 jl 
|t-ill oi» jLivl i^jj t A :UiJl j^ ^IkJl l^ J>-a; : iibii^ljM tilkc of ^bi ^UiJ -^ 
jli t:_jt--.jjp 4JU- j flkJl jir jii .B sUiJI J^ ^IkJl Jl Jij- ijly^ .lijf J^^ 






1==^^ ^bj^m; 



-Ir^f 



'[g 



B 




ijui' I 



(68)JSLi 

V^^l j^l Ji* IJJ .-iJ^' (3l~ ',^2:^ filial jL oL.^ ^S>ci\ It^y^ JjiLJ L-ji:* 

J** liAj lU-l oL'li^l XP ^^iill iJT ^ i]j« ii^ Ji£ ^T cJU Ot lil t5^ 
i>-t. . US «jUiL l^ ^ ^ic: ^_^Vl ut - vU oTjij _ Ltj liJ . ,_,^l .U:;:)U ^L!U5 
i'yf ui! t^^lj^'^l J^-jJ-l u* ^>^ v'lyj^ olilj^Jl ^ jJl oljiUl J5Li iijUll jm:s^ 

lili I ^ ^ yc^ dj\y Jl jjJl J^. li^ . l^ji J L^i 1 5^^ olj«; ^- jJl oL'15:JI 
^•15:JU J^ ^.i^. 'u^ ,^1 .lij'^i Jl ^iL^VL 5>kll iJT tx; .UjULl ,_ij_^| o^" 

.i5j>-l oj^ SjJiImJlI iiU-l Jl 
jl^^Ml ^ Uuj .l.:.^.^ ci^lJL. iijL (L^dl/cJiLl) yL:::^Vl jJU J_«i 
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[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



vV__->^ ^-y ^^ J^ r J*^::^' lri» **J'I^ ^ '^■^'^jf 131 .4-w'Ul iJaiUS- c~ill 

it^L Lsiyj. aJ^ >i, . o_ill Ji5^_ J^L l^li iii^JL . ^Ld j..S^j i^'^_ ,;^^^ i^_i; 
Ai*^ iJT jUu; U:>L^1 i^,*^j tso^j^ l_^\^ iJu. 4J ^^ jlj_iu-!iU i^Ldl -uJ ^y^ 

: Intellect Intensifier ASJi\j ^\ -/yi 

.^li.)/! jf liJjiU j h~\^ fU SiU M ^^ .Li ^-|^l J ^iisi: of oji ^_. 4*^- ot 
J5 ^, (1 jl .;UU oUl^l :il^v/l 91^ ^^^^ _jt i^ai .J^. J*i; jf ^^ liu ^ 

■.j^ ca^ t|t Jl o|<isaj ^'lyu. iUi ^5^), Ujj . jj ^y j^f 14J 5ui ^ oi^ I'uut 

J^l jUI 2^. Jij . 4iP ^ i.iUJl JU-*)llj ^ji _^_ Jlj L. j\ /liL. -c* j^ a::^ ^- 
J jf o"^l jUI vJLt^l J jf 1^.>- jt t ^ j^ ^/J ll^j jt ^1 J ^ Ju^LmoII J^ 

.SJjJLir lj'-5ifj SJUJb^ ^'lij SJjJb- oUL. ijAiJLuJ <jt ..U-. : tL'lyi* JJLIj ol^iS^lj 

U Ai. a:^ j>^j SjSIaII oi* jjp jjp ,y Jjt yi Swift CuL^ jUli^ jt jS'Ji Ot Lip 
j liUi jp jriP Uxp _ [uyi^jll ij::J^I ^jLts^ Jb-f i^LlL «jL::pI ^^J _ OyyJl VJ^ 
«_i^ lib ij,H-^' Laputa Lyj^f 5jij»- Jl yJL?- Jv^j Ujcl** t jSJU- oi^Uj Sj^^I oIjj 
y ipj*;>J. i:SUil obLii'i/l «^ Jp J,^ ilT ik-l^^ :jba>- i^j i^Jp VUpf I^ISL- jSijI 
tit jf p^ Li i.;JL«Jl olj:>Vl JJ t--Sj; J Sjiji-I olS^ J-t JiJi Jl^^j . vJy- .-iJt 
Lcj .L.li ^L-t dji j^, |1 J-tyj .Ojs- <^t tS>4 u-^iJ^ Cr* '^Wrl u^. i^ >-»Lt:5l 
oLJ)fl jt ^y^Jb *iV i»Ui^l (Owjj!>UIi ^Os^ \tS iil>f-j oij*-^' ii>^' .><"'.lt iJiA ^ 

p~j t-ij-- iijJaJl sJLa of (j^ (»*jJl J** . U.*p JJLiJl Jl iLsoiLd.! L^^jy-I «JL» i^ajj 
. <>.;j>w» V^J J-V t^' iiJl^l cjLi_jJjJ.I ^ i^ its' g^;;::- L^f "^1 t i^tiJ-l oU^L«il ^j^ 
. Uu!J-\ oL.^1 i-5 \JS jjU.=u- iiJijJl oU>J,l v^ of viJLi Vj 

Li jSj >_iJI_pl JS' .L)>...'.>..i (l)f LJLxi t SjSLiJi «JL» ^ Silii^'i/I JOy Lif _ JLJli _ Lsijiil ^ 
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[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



*^ jl4>- iiu-lji ;ijUJil jJLa. jfL : JUIS' J*>«ij t Selection Intensifier t.\jcj*i\ j-^ 

1 4_U Jdl J**!] \A>r «-iiji oljiS' «jLipl jSlc L. . 5iJ5i ^Ijij juIjh *ljj i-ij^i-l ^y jLJi 

jU>-Vl JiiJL- • (-^0-**) *^>'^ ^J-r*- iSj^ ^ ^^ ■^^*:^' (J J "^ a-) ^ ' r 1 l!L. U^ 

* t 
jV irU- iJU j_jSi villi Ji«j . Jaij ^^ oli ^ b^ ^^\ >ilL" o|jK)l .JL* JS" ^ JU| 

i^iiLii js:r ijisat jf /liL. «jy^ ijisit jic ,^1 AJijji ;k? ^y iJL^*ji ji5:iVi j^ ^_ 

. sjjJlp tUjI j^jU* lji« J^ i^ijj I tUj^ill oULp ^ iLJLf (Jp Jj..,aJ-l 1^ I JiSjh 

. (69) JS^iJl J ^. ^T .V-f 1^ oyj.1 j^l j>., J JaJ^l ^\,\ 



ijuji a»-jiii ji 




.liii-ji ^u. I Jta" 



(69) J^ 

JUi>fl XP l^JLiL- jJl oL.>ll ^ \4\yU J«Ll c_-S-y J^l ju~ . »liiVl aJLp ^^^ 

cC sUJl jjp ^^^\ xjb-j ^^jUJ p. ijuUJJ \^ 2?LJI IJL* jlJ jU .B sLiJl j^ i^lil 
***** ck'-r* Jr- L-Ji- JLSVl iJUl y^^l Jl j.jiiJL :Udl i.>JU j«™J (.(^1 jcijj 

a«Jl Jyc-J ai ^ . jjUl J Ur 4ijy» j^ cJl^ oU>c July ;wi^| .JLp ^ 

Jl <LU; ^ ^>ll cJ^i jii ,iju ip^ .UiVl >ly Juio- ^-_^ ^ Jjb- %> Lij 

:jy^ ^^\:iw»M\ »\ic;*i\ 
oU>. Jp Lu J_^^i^ j^^i .tovi flai^L ^T j,\ji\ of Ji^^ jf Up 

. ^LJI AliiVL ^>JI (J_^j :XJb^ 0|.^Jl:*J JJbJ;^ 'Ay\ yj^ l^ 
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J . L*j y«j jf jjAJ 4 iJlj-ijJl Cj\jiiaii l>i^ iniLi ii,i9 jjl> Ji jJlSJl u? U ^ja><^ .t>-"5ti 
ii-a" _j^jj -l*j li^ jf - ■'J^^ J* J-^' <j^ "^-iJ -SJUl tliJVl U*>J JjVl iUjll 

jlyVl Jl '^^^'^^ 'o-^ jW" jJ»i • JjVl iUjll J Cj^\ ilyVl jLJf i^liJ! j^i iJWl ;U>I 
Laj ijjj;-! . li5C*j . (jji;:^ jiJJI pJk t v i^-i V lS^b.1 «A.Ji-l oLLxaJl J^IS' JjSU::^ jjJJI 

.ijAl*- OiOJi-l J_Jl jjSy lOUuJl .Jl* dlhr "^ ,^1 
9_^l > ol>kJI J-uo- L* . ^Uk^'^l .li:J!Ai J>JaiJl ^jJI (70) JSLiJi q^j. 







. 




..^'j!^ 


^lyt 


«r 


t>" 


riini^.iii.{[,i^Vi'^ 






# ^ 


ii^jji 




"^ 


VI jU^ 





(70)JSLi 

iiju^l jiii . U^ ^^ J^ j J^Li; Ic^ U^. t- ^' ^^'^' "^^ ^-^^ '^^*^' '^^■ 
_^ UJ^j SiJuoJl J^j . v'uij ol>l ^^'il c;. JJUl .JJI viUi .j>.^l Jl^ Ua;-j 
_jJjLiJ rr^ ot JU. U>-j '^j4^ *^^ *^-^' *^' '-^ o>^tj .^^jSlI > DLJ^I 
Jp \^\i If^pU J^l Ji~>-^l j^-^l 01^ *uii-l vii3i j>-j .^icSiJl oU^ jJ5i iJT OiJjl^ 

. ^JJI i*S:^>.j o'UJij iiJUaiJl 5>i ^j iOi"»J' ^■^'Ji "J^ 

« jjUL J*«- ^j ii^Urlli tviJLJ'^j «/uil oA- -^^i* '**^' S? '^>^,* ^-^ "J* 
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-7- 






r^ 



.?. 









Cij^, vHJi5 .^1 J iiiaJl ^^yiil V tJiiviil i_^y u-a-^^-j i(obSjVl) iyj\ i3:A«i-.l; 

.Ai^i i.i;3jji oiojw ^ Mjo ^CkJi jjijb-j ^^Lis:, jt^t 1^ .uui aiji 

JUlly /lJj ipu ^Ul^ object ^^jll l^ J^. j]| 4iJ| ^j'ui-l ^lUL ^j 






.(71) ^_ *Li£ ^ iUlj ^^1 ju interaction jU\i . 



f* ^"^ 


■ 




^^^^^ 


a A 


>». 




■ 


iu. 



(71) js:^ 
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[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



^ -jliUl ^y 4J] ij\ji-\ Jiu; . i>-ljjdJ fjJ>y^ 5jl^ jl>« Iv^l Uf _ :>^ - ^j^j^l 

B Jiy tSjl>^l A sUiJi Jio liSOfc .IrU-jJb Jjl^l jjp ItjSAl B sLiJI UJUij iA :Li!l 

iuj ijy^^ J^ly^ •iJ'^ . (^^k *^ '*r^ iT'j''^' t'j^ (i-iJ') ■'v^l 'jlj^ *»-ji u^ ijij}A\ 

i^jU-l o^J,l Ji'j -uUt ^'1^1 J-iu-i . ^t . .4jj1^ ijjji j\ i*U lilt itlj»w» iiJl 
SjjjJl jjScj IJlSUj . iuJI ^ <L»J-jjJiJ tB iUaJI J!)L>- ^y 4Sjj Jp J«^ Ijio lA :luJI j^p 

,;^ i^'UJI iiJjJI oli^l ^ Irl • V^l «-»* o/j lijai Ijil .c5^^' jH-^ "-if^^ 
^^ ^t U^^l i.^\ i^\jj\ ijjj^l ^yJj jJj ^^y-y-l (lUI (ob'lS-) oU^j^ 

(B *>-i>b A 'Ol^ji 0^ *»^i ^-^ 'o'j^ '<!?} ty'y- fi^ J^ c'^ L. "Of Jp y"5U . U^^j 

. B, A ^y JS 4k>-!)L. j^P ^UiJ ^^ ^jJU Of ^^iai-J Up 

\^\Aj^\i Lr'blU^il i:;u Ja.ljjJI ^ ioLi. lp|_j;fj iilJi ^j^'U:-^ «l:^l (hUI dlL£ 
lUil oIp j_,*~; (.lijVl j>. ifj^^ ij'^iJl O^Lls-JI dlL- J-ii jSCt U UIpj . (UjjVJ U^-^ 
s^l >3j 4.^ liiil J^ijil V^ i/ --St. .;jl>l jl>* (ll« .Ow^l jt) Parameters 
jjbi ^^1 ^ L^ aJ^I /Ull •I'j .(olj:^!) p^l ^'^^' Oy ^^l-J (c>'-^' ^^*^') 

i^ ^\ i\J.\j , ciijiVi i-U; lSJ^j v^j ' «J^i '^'-»->'>*J Ji^i ^iij-jj "^j-'-J c^^ '■>^^ 

^.Y.ll ^-gi ._ > '.-II oaki.j'c4iiU»^l cljU^p-Vl Ji* oIjLipU UjU^I jib, . ^1 
JJ ^^ cU^ ;t>Jl p j^- .1:, (.::. . V^ L5^t J-^J 'iJ'^l J^^' J^ ^^'J 
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[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



^jjl JUll j^-Ul ^ oliC-^l j-A* v-^. '^^ ^ d\J.^ jf U J^t ^Ji-o\:hii '\^>.\J 

y^iyy^ iijUll J^Jb" ut ^ys JS^I ij^" ^W a- • ^M J ^^ '^j^ o^. J^\ v^l 
otyUJl j^ ^jt il-«^t Jl Jj-^^l i«iUll J^-i: <^r-; ^y*^ J^t JA- *^'^ 'Wfri^ 

|Jl» ^...,tj,. .iwi- I J(jSJl (>• *ij» j ^i^ltJl ^1 ^jk jt ^pl»W estimator Uji. jf \jjx> _^Vl 

. it>il J** iJi^ jiiLl 

ijjii, 0^. :^>f ol^ .viJLli ^t gi5 UJ^ ^LiJl IV h-^ ^^ o\ i*5y-l ^ ^ 

jUVIj ^V' 2=^' ^^' iJii "i-^' tr^ ->* f^' '^->^- ^' ^'^ • ^^-^ "^^ '^^ '^■^ 
l_^ iJJ^I jJli« **J 0^' 4 V^l^^l (^^ il»>J.I J*~" L-A^ . p: *'. '^'l l (•— J J !j.A!>Jil 

j^ N Ml «-i* of Jl 'jLi^' v-*^' (>*) ^> J^' ^ cr^' 4^' "Jf ^- '-^J '(0) 

jl5 lijj .(pdl iliuf J i^l «aJl JJJ- ii\>C^\ v..--; U^l i-jl^l XP Ut ^lijui jl 

^ jixJii ji jy; -"Jit. -a>.ij juJd LjU. yiiiij a*i)i ii~Vi on 3jy^ JsJi jj**ii 

. (ijis-lj Ij:uJL. t5jL-i JUil 

jjA«J jj5j Jij . Jlil J-- ijP i^LJl ^\yi\ <~J jJi j>-T l^y jSoA t\>cJi ^ 

tiJbt jJi. ^ J^UJI jji L.XP lijy-l LiJl^ Lj j^ . UU-f jJill J* Uj>r iiU)ll oLUJl 
.I4JI ^JJi^ jJI iJlil ^yill^ J»rJjI tJjJl ^ jtj ii»ii iJb-lj i3l:> d\ cy •'^ ot U* 
J_^l ij^ ^ ^.JL... UIp OyJ^^'C^, ,»ri» I *ijJbji t^JDl Jl^iil JP ^Ul OJbO L.JLPJ 
^\j^ cjtil, J l_,x*^ oV iljU j ijJl ..,VL»rJi^Vlijti;iiJ^lijti,j^jVliJl- 
ut Jp .■•ll<-'..,ll jJL tjlill J-^ J* irl>» jW^I ^^ -v^i fi^f \<^ ^»^yrJ^^ ^li-J' 
jt Jiiuj JJu ^ . jJI . .;riil:r JtJt (4) j/.>-jt (3) SlLwc-l W (2) iAiS J6\ (1) j/l 

<-i; cJjJl J kJlUl cJL» J5Ci ^ JJfl-lj i>-\ji Jory N *:tj iUi iJjjf I oWl ^ IaAp ^Ja:^ 

*=^y a' 'j'e- ^>^t u^. (1 li^ '^l< jLjI-I '^'♦'■■■'■U jt \ju^ UljUl .i* J^ ^JOt) 

.(^^JllJU^iJ^ 

^Li^l J_^j>. \^j^ /Jb- o:^ lii» . liUijlbJil j^i^i v^ljll JliLlf ^ JSLi IJU 
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[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



j jyl*l' Cf ^-^ ^i=^ ^J^ '4^' C-^J^' ■^-■^^ '-l^-lj ijL^ J*-::-' "i/f ojy t^ljjU 

. jiji JUil lO::^ i_ot^l j^ . ^sy.y- li - 

tj^Ij «iU- O^V . Udt Jjt jjivj_^ jlij . ^L; iyi\ jjj a:S:J jjf cr^jJlil j^jJlS;^ 
?JiJL-f ?jy f <-!^ . v-iJJ "C^ t^giJl jiuu o«-- u^>'lj olil oL -J^l jl t> U^ 

tJjf A-« lrfi«-^jj j^l^ ts**^ oi>-i _jJi :cJUJ Jlj^JJ Lfj^ '-'^■f c>«-^jf b* 

^y 01^ ^ (^ . i*>^l l^lk« L_-~j V l^-iJ li-jj* i^-l^rj v«-^ ^J iS^ '^'i" (ijjf 

j^ jJai\j J»J-I ^ «J.>5^ *iii t j>-i tjii ^ -A'-lj Jsrj >-4if ^"Al of - SlJl=r - ,j5UII 

ido. Jp Jj-^l UjU- lij jf ^^yrjj V-j^ j^ jlr' l^f '-^^ (>~ J*» • J.»LJ^ iSj^*^^ - U/^ J 

. oLUJi «jr J 
4j«jjJl Jp Ljj5j lil-» • "i*!^ '^L-'rj'Ai ,j53 OUJ-I J *^ J5 JL>-f LJLp Of jt^^ 

jlj ^ i»L- ^^f l^ fSJ^ "^ ts^l "^^l J-*^' -^l ^^ '■'^ '-•y^ of M*» u^ '^ o*^-^ 

.Ulf l^Jp LJLa>- 

JJbJ o-ldl JjL-yJl LjL-j>- j /u,aj of uy»^ tiJtdl A-PjJl |jJLi«l JJ^ LiJJlP lii 

jlj tiU-l J oOp oLjIp ilb* oV liuaiUii iJji« »<L-^I jjo ijUJIi ijj>«jdil iJ^I d\ . biUU 
li^ 5ij.U£ IjJb UL'L-} . ;>!j>-Vl tJUi* ^ JJ^>'I ty»jlj«^* '^f "-r^ jij^ '-^•^ lis^ ^■^J^ 
V*t Jt^Vl oUUJi JJwi JJL-y . iil~-pi c^\S Lti 4*^1 *^^ ilU J>-ji ^j . ^^1 vr-^' 
l^ J^w Jif 0^- oi ^^1 ii>Vl oLUJlj .t^jQI ^ ^jUi- jf J^^ V v'ui olJUhVlj 
LtiL:^ Sjoj . ,iijJi.\ iJL-^l jjJ i.UJi jji : JUl^ i3j5l dUb" il:5 iU jf ^^ . i*^ l-i* ^ 

. LJs- l+kv^ ,jSCc iSj*>- ^^J iSj^^ W-4^ Jiil-J 4 'L « . ; ., n ll eO^ 

of ^j« IJu . :jbr i^> o^ iJ>:i. i>l^ ^y Lfr-li^l (»j" ^ iJ^' ^t^J.! of ^^^JU' 
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jf jS:^ ^j .'wUlI J;^jJ UiU Jl^Vl^ J^liJl j5-aij ii«i^l -l>Vl L*.^ J^'tJl ^j^ 

\l.J> JUu j( juUfliI J*j lijui*:* C'-'^' ^-*' Cf-^^~^-' ''"^ *^^ J-^' J**" itjiJ.1 foj 

. *:ii (»5::>Ji yk I JL»j . j*i]i gill Oiij ' ^^1 (*^^ *:J! jL^i Jiili Oii J>Ji Jij; JjUw- 

_;|jj »JUaJl .u..-....,j j^^UJl UaP J ^L Jjill ^ I» : . J i o^iUf Jiil ^ i.U- L^%^ ^y 

. iJld,l i-P_^l jli. ^ ^Ij^itAJ LjJI i^l j|j|y 

Jp jS); ot^ j'lll (►^1 «i^l .^i ^i'jJb- isi5 J-^Uii }J~\ lift J L-^f JJiuiJ ^ 
AJLall) (jU fUii J*i iS_f~' 'j* ^[ ^y^./:r^ '^j -**; f^ '°>?vA' *^'^' il;^ ■**~i flkJl jt 

. Self-Adjustment jIaJl 

.lOjio-J^I flkJl j f 15:^^1 _,va;Lf ^UJI Jicj . jli j-lSU-l f.Ui; f.lkJl IJL» i»_j Jb 

i^J'^l |W JpLJ; jU. J |«UJI J:^^ |l lil "J/ J i^^'Uflfli ^ ^s\ ,ju->d f-UkJl Jfl:-b xJUJl 
ijii JSI — II . Jli ^15o-[ ^UaJ aJjL- ^ JJUI i3j^ duos' . *i**. ,ju..:,ci ^yiyjl ^J^_^I 

y-"^ lijUl JIUI J_«u V Irt tU> J»*l4j W^-JUflij UV*i >-'5il cJj ^j .JjLJl 

.L-li \^ (jJU/SjLw.) (.IkJl j^, ^ IJU t^is::^! 

^jli c-J jyt *;t jH^ jijji ^\^y\ ^ ^ j.^1 1 jiA ^ ^x; of .yuJJl ^ 

of J:*.::-: N I jlii iJiS jli t ^UJl j^j Jp J*aJ| JS jj*J lili . iJx^i- ij:t jf .^L 

.Lft JliJ 
iL*p L^f oli l^ :jI.Ip ^^j*^- j^I jI III ^\S<>>i\ ^ i>-lji jt J[ SjLi)|L J>^ 
J j_^ li* ^ jf i_^j .oV i^yJl (.lSi^)ll JIL.^ Lp^I ^^ai ^ JI t^j); l^V 

IUp jlJ lib . oj/j i5j^l J^l*Jl J*i J^ (V'i) <:S;-'k>yf ill *^ iJjl^ LJ f«— ■ i-wij 
oljl^lj ;iydl J. ;j'i/l oi* Ji, f^^bi 1^ ;,^|j 5^ LjJ j_^- jt ^y^ ,-^^\ .^ ^ 
^\ ol.ljP-)llj «_iU_^l j^p^^jx- IJL* JJ .^LiSjj . J»aJ| C^-U- ./ii jf l^ tS-JJl L-j 
;J"i/ J^ a»>^ v^ji- i^t t *] %x (^ L-lj Jl *l:)fj . vLi- ^j> J t5^l J.UJI li- f>b. 

.ALt j»^ ^^1 ijS^jUjjjVi juLii 

J^ jt oltLiJ ^ ^1 o"VL£ J lu^ ^jjb- 11 ^1 kA }SH\ JTLiil t^o^l jl 

r^sj^y^ 4t> Ji. tJLidi (.ikji ^15:^1 j^f ^ o'j'^i ^^ 

dU Jl J_^yj J^ j^oJi ^ikJi : ^C jlJUl f ls:^Vl f 1^ uiij«- JjU^ I jJ-l I JLA Ji:* 
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(72)JSLi 

jjji,^ it^l ^1^1 J-Uil x*i tl<^lj>. SjUI cjji' jU . (JUj^I) :U»^1 j^Jii; ^^1 sjlll 
;Jl?- J i^t iJjo* ;)U JS" J ..^Lll j^l «yu. Up IJla JxiJj . jhSUJI jyUl SJbJbr- (»j; 
;L-.l^ ;iJj UL. SjOi. ^JUif (j_^- of t_ji . fj-'jll ;5jL«il JjjJ.1 r^ ojUI ^Ua»^ <Jlj>Jl 
j_;5j jf ^.^ '<S6 I jj Ly SjJ^JlI ^^wadl iJUp oijju ut lit I *^^ J5 ti^o jt UJi . iJ^l J^ 
J[ .jji- j^l J^l i»k>:- ^ a.l:f iU-j^ iJt>L.I Up of jf cjoUll ^- ,yu;i jlS" jj *--ij 

j^::^ jJI oljJxJI ^}*3f of v-iyu t iiwUjyVl JajUJil jp *^ j^f oyu oLJl i|t Jl 

iiuJL a2j*p iiyu v_Jkj IjS' iL.j*P i,L,rti-1l J^Ull «^ J*bdl J*- J^UJl SjJJ -_• --» 
j^ ^\i . OLjI i^f iJ^j Ovi Us^j *3U.| « jjk Jt. JSli; of ty«~^l ^ . Ip f_^ j^l v>JI 
fU^^l jJbO ,-j15 iuy Ji>JI oUJ iljU of Jl iilvi>fl; . <-ii J^U3I Jp jLyt 'J «^ l^-f 

1^>Cj ^^I Sjrv^l oL*5Ul viUi Jl LLs^f ^ . ^^ ^ l^^t tiLl !Aj Oj5w. 4 ol^JLcJU » J-« 
ijUJI of t^f iJa-.>dl JjuJ.1 oLIki. ^ ;kl*fe oUUd U> _ s^Ip _ iX;L.j;jVl J»jUJlI 
JLi:.-! Jp jjjij tjt 1 JlSJk J-»LJl Jp 0_jSL^ t *Ki^ *i,?<-i olijf J iiJiyt al_j^ r^^ *^*** 
»JL*j . L^f j^ J-S' oljJLuJl « JL» Ji* kSzS ^yX^ Jpj t j^ J^ »jj^ «-*i-J^iT- 'i'WLju 

.iiUx. J*::it V 'UjP ;U.| J«;u- 

itjiJll flii-b -l»r^ Irljl::^ tjJl ii^Wl* to--*^'-* J*^' W^^Im li^' ^--pUII AjLii" 
JUlj tgjLJl i^_^ *S::ji of JjlSlli <J jM— X- ^^1 B ll^\4-J^\ iJiixJll eU J^Uil ^ 

* * * 

OV 4 0L.U1-I Jl .U^/l i^f ^IkJI JU-jI il^ ^|4X*!>U J^UJU l^-i. .JL* OjSi i^U 
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. l^L. Jb j ;iJj oIjjVI jJb^l j^-aJ I i-l^l ^ j«^' i5-iJl ^'*~^ ^^1 J ' ^ »>=-l-» ^r-r-J 
j3l J j/i ^ t^LL^ljJl oL-UL-l oljou ^ iu3 J^lxdJ J> loyxJl v^l^i jj d^j 
jt ^>,.,. L. . JSlil -u*^ ^y (v^jJl > A;-^ ^-^ J/J vl^l *ljl J*ii 'il- ji>' J 0^ 
.;a,jiJil ^\^[ Silpb UiUf-.l <ljbt) I JliLl ^U-V i-^i^UJl i-ljJl y. Ja2i J*U1I *i*i 

. *j pi- i^JUl J*jJI ^ Jp L15 iJOJi^ jl5 jj, js- yVl 

w^ybj^ csa til»> JJ^ i.3!)Ul ii^ JIMI jj^l JiJ-1 vUUbf J.U ilL* jlJ lij 

lili . >_.^l i^jili fOJ ii>j^\ J*^ ^/J iiyJLI ^ SiJbtf i-5 Jl 2^:^^ -CI* t ^1 ^L 

^l_^l «;^ V tLj*:-^ Jp il»_pJ.I jroi iJ-f Oyu jf 4-1* t^ v_JU<Jl ^j- iJj*^ r-li| Uijt 

^gUl ,j.^ o^U- Jl iiU)IL; c(lJU J«i Jp Ul* jjSJ JiVl JbUl J^b dUk? j( 4J*) 
j^ i^dil .13>-Vl iJiP Jp AJiiU^JJ Ljj^ ^i jjS; 1,1^ ii.>JLl ^\^[ Jp Ijjli j_^. ^ 

UiUf JiljS "^ iJLJl ^ J--!^ gi^' C-»w-^ti ii*SJ£ .u; jl <i»_;iJ.I jf jVl ^y>Ji\ 
liU U;^ J.UI ^j« ^ . ( JSLJI i--l->-^ j>- ^f JO :>li. JS^I i^^LJ) ( >.>^vfl. - Jl i-p> i^t ^ 
j^ a»^l flS^^ J*i. jf A^l».-...o IJL. lJL>- (Jyu 4::S3 ity-l j<p>.^ Ja-,iJlj J^ii jf *ip 
^Lfc« jJcj L>dll jiitiJl iLiuf Oyb i-jLJ iJ^ "51 <;f j^ *PjJI J* t «ill jLiuf ^ ,ji«j 

. ,S^\ ^ ^y\ Xr^ v-lje JJl>J1 IJla jL- Jj . J\^\ j^-Ul J *i*i ^'t: 

t(^ vJUaJl ilj,.*-.) ^1 iljuf ^ Jb-lj JOu j jJ>.t5JJl yk:jii^»«Jl j» JjVl ^jJl 
:>bji ."ili. ^Vl _Jb-lj oUil J Jj'yi ^^1 Jjlilij .t^j>-Vl o|,S::>JI ^l_^ ^^ >Jl ,>~ 

iJU jlS lili iflJiic-Ml ^ *;V i,»5:>Jl ^y ^1 IJL» oLi:5L (>•> J-UJI »J::£ oi 
^ ij'ii^ i_wUil oUVl J i_^U.I |»5^i»^l ^Jb jf yk 4_1p L> J5^ i at>J ^bjt Ji jji^ JOy 
iiVl ^^ JUiu vi-^ ^JCtJI ^ j|>Jl IJL» JP "511^1 (73) JSLUI j t5^ . jjj^ku-. L. jJLi, tlutl 
JJI ^^ji |«jy Jp i(JUl;) ^1 tjJLl jLi viUJlSj ijjit Jj»- ji'ljJl jIaJI jrij*J v-^U 

(iJii) ^iji^p^ iJ^l ^x; iJ>-lJJU jJl (ij/»y) iUp jjo: L.ju«i .^J'^l J |»5^ i^JJl 
^jiU iJUl^ Sjji cJl5 Ijli ..^ ilojj irjl>»lJ jj-^' \*x^j . f^\ »>Jrl ^l" Jv ' J**^' 

143 



[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 




(73)j£:ji 

,1/1 J iUlS' :jj:> ^ (oij-^ i>" 'v'!") 1/20 ^y>jiil jjJU of Jaii "uIp i^ br jl^ 0.1 _i 

. Aln>i^,^ Ji Oj^ IJLSvAj i.jj%\t 0.1 -J JjCdll *ji.| ^^ JAiJ ti^LJl i_JjUp *S\>- 

jjl wHl vj^^ -'*^ ("^ jf JUj iiij li* J*i «^Ja.-:>.^ J.l*Jl of Jb-!>U of LIp 
<;^- i^JLlI ^K-J.1 tj^l :>Ujf J v^Ul ol^l llb-:>U IjLjj Lc ^jiJl jjjjo- ^ jjSi; 

«,^ iJJ c o|,;S;>dl jJa; Jp 5_^L. Ijili Oj:S^ i ^r^l tjJLi ^lj jiajj . o|j^^l ^y JjVl 

.iJLJl iwall *lj>-Vl J jLyVl 

JjVl ^1 'u^ Jj^J Jliil ij* <Jl_^l i^f ol : 5j;Jw> i^!iU- |,—j f-jj Ji-I I JL» jup 

J *5c^li j_,«— i t5aJI JjVl ^1 ik-iljj ^i^l »j^l iUjf \l^ J i^Jji.- iyu^ iJb* c— Jj 

.loUI^'ill 

j^^ . <^ CJjJl (j U^f jnJC^ ,»luVl lilljj (, A»<xil i_..l.irt)l aJj^i.^ oJLiOi I^LuI - « r^L* 

jjbt t(JuJL jlJU" ^Ijit) c,-l,5;>^l ^ jliJl ^\ ^ Ljj ^yA ^ ^ Vli. (74) \^ 

. l\.\i:...m JaP Ltlai ijj^ 




(74) J^ 

^Jxik ^ J-S" jjiv io|,_Si»JI «JLa JLj-t i5yi lilJ .olljo* uluJ b jS'Jil jp a*Jlj a 
j^ (jycj t4_>.*>^l lj4*Ji; b, a ijJjLtil (>• lif fl^o-)/ *;f Ufljf ^l_pi ^j -OuM' 
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.iJLJl »Wt oU b iiLil jLp^i ti~5U. oUUil J ^jS3 ^l^ 

of Up ci>^i ;iiii ^i~5 a* -i*^ '-^'j '-^' J^ s?^ '^^ ^'-"^l '^^' '-^ -^^ C^ 

oL->M t5y4 ^ V^' ^^^' 0* ^'>' i^^ ^' ^>^ °-^ ^^ "^^ i)*-^' ->• 
o..>wJl iUVl o\^ ci>\^\ ^ uliJ' t^' C*'-^ ■*'--^ '^ ^'•J*^ "^^ ^^^ ''^^ ^ ''-^ 

guiJi jbj-i v^ jt cis::-^ ou*~i .i^lcSUdi ^ o^\ ^>3b JjVi j>Ji oi ^, 

.j^\ Jl vJlj^^j-^L 

u-i^ > IjilJ JjSw-i ipJb- U^ Ait ^tJl ij^. clrt^ J^ <-iJJ» iJ^ of 3j»«J . J-UU 
^ ^5L y^^. Jbu i^t J cl-Jl^ jJJl JU-I Ot ^>i cIaj^ Jj;>C iwill iilll J JU i^t 




(75)j5::i 

A iJljJL J-jo ^^1 Cam (yjoJl jyt) i.lSJI o\ ^1^ ) ijljJl J* <pjoJl JL.iu b» 
v_.....>;7 jSJ I a JbJI jljjj ipLJl <-juUp ^JSs■ ilj^clj jLJl J iail^Jl 'o^ L«Xp . oC j^ 

Ot «..li'...;j .a JjJl ^Liiul J iui*i" (i *«*ljJlj XpLJI ojUp l;-5^ »l^l J *t:'-~* *fj^ 

f f"""" ' ' * I ' ' 

j^jo iS\j *i^ *Sj>- tjl ^,.,.>J V ti~j>- *SUJ1 ;«ilj3 iJb-lj Lwy illi* 01 Jlill l-i* ^y iSy 

f^Ji\ *t)l jJl "-i* J^j ■ *^j^ ui"— J <pi«lS3l ajjI j aJ lSjLj i5 JUI /w»^I y^j i a JxJl J 
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UUi tIjJb jLJ-i ^j-J IJL* of Oj .(i>-*yi olj^Ij^Jl f-Lijf ^ iJiu^ U ^y»j t*5^>cJLl ^-jJ-i 
. i5^Vl i^Lii! oJj^chJI f-U<»jt ^ jwt» (»iC>J rv=^l /*^^' J*x«j U 

ljI ^^ ( iJU o_^ <k»jLlj ijjjJJ jL^i-l i2_<ii ot Jjyj c I Uyy tjt«^ UJl A»i-j j^l 5la>JLI of 
ii«,i^ »-Ll< oV I k_jjL>Jl ij.a*-j p^ ^^ <iy(^ *^^ L»L«I (j-J ??-l:Jll jiJu (1)1 LJp «lsil 
(!)[ LJLe ojSl. Jii . i~-.L. JS" J L.lJi; Ua*j i-JLkj liAj t »ii>dU i^liJl f^I j^y^ oUaiJLl 
i^JJI oUiNI J* ULS' jjJUju^ i5>*-^l 'J^' j <~S^j «^ ipLJI i^^ 55^?- ol^l J jjJl ^jJU 

^ tUlill f>U ^'li -hyj uf vJr >^ L.lli; k.^ Uoj^ . cJ^I J^ ixS\jA Oi«~» 'iJ^^I f>Jl 
Ijjic Ll* ^I_^ "^ liji jjk -W^' ci^l • ^rfjs^ aSjx* bjIj^ f^^jJl I JLA Jp Ja*J' Ij^-J^ 

_ * 

(1)1 J^ai . olj$;>JI ^>. tiJliil ^1 ^j^ J Ja^vaJlj OjSi i^J~\ Cr^t ill (> J-'UI 01 

jrtJtll J*>»J j^JtJl «L*i| i-LVi^ ^^ if-!Aku-Lj "ijf /._^ of <ul* c:j|cSC>«JI JiJjO JU<u 

'i^y' ; of Jj» j>-T f^AiaX-'li pi 6f *Ji*- tiJU ij^ If'lSls-l iy=' ^j>J.I ^y^ UXpj . "-Jjilall 

j-kTj t f'^jOai^l <— iS'yw <— oU»i-l : JbJl5 oj5J i-UJi ilail . IJlS^j . . \^\ii^\ SjUI 

l4>-L:i>J j^l oLijJLJlI ^^ i-jjj^piJl manipulations f^,^!.! ko^L*)) jf cj^iIxJI dUb 

.4J «^l>dU 
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-8- 



flkJl ^\S^[, >iJUi a*, f_^_ j^' tol^SUdl j^ lUWI ^>JI a1^ J^UJl JL4 ^ bjj 

iJlj^ <J->J^ -ij^ i^ J^f Jl jvijj . oL.jJjuJJ JaJiJ »jr U.** Jl »Jksall lift i^«j . Search 
<ib^\ <~jjj^\ J J^iUil aS'jL- a*J» LJli^N flkJl Jx; ^j\J. Aj>r\ ,>*-ai. "^i*^ t*lkJl 

^ ol^SUJl j^ Jjlill ^yJl Ut . JJ:^ ^^ Jjj\^ 1^131 ^S<,^\ ^j c\J-^ a^i 
*;jlil x^ gdl ^ji-1 iUt o|,;^:>dl J^\ ^j o^U i^jjl J^ 'W»l_^^ ^V US' iuiit *JL^ 

oNjUll ^ ia« fUJl ^ vicJi j_^_j .^_j^| ij^ jt jijjjji ^1^1 ^^ ^,^ j^^^- 
V-Jj3l ^^*^l ol^SUd) ^liJl ^^1 Jix IJJj .j^lkJl (.is:^! ,^1 ^ u^. Lr;,;>-j ^ilJ^ 

a^f J.UI jUii as ^SUJI ^ -JlU ;Uis::ii .iWl ?.1oJ| Ioa ^. of lij U^ ._i^ 

Ak-1^ sa^lj ^ iJ^ j^_ .^li), ^^, ^ ^^ j_^^ ^^j^ j^ ^.^, ^^^ 
t|iJl Ji, ,i^^ joi., ^>J1 loA (.oic^. . j,Ul ^l l^>. 1^' ,^^| iju J |,i:^| 
U«JI dl li* ^.) J.UI ^ Jit ^.aJ,l ^ ii^jL joili i^ ^u li^ (i^[^ .i^ij 
V->JI j^ <-i o^bjl lil U .o-li .UNI J ^1 J.UJI il^ ,(J^t Lj^ i^dil 
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d\ J-UJI ^^_ \j^ .^Ull .uiv/i J ^.^^1 j,ij, _ij^ j^t i^i jj^i ^^^^^f^ 
1J_* Jli^j ..o^l j,5UzJl ^^ ^jjJi ^^L ^1 ;up^ ,:,^.^ ^ L. jjii J^ 

J^l_^. ..0^ of i^;^^j . JviiVl U-^l J^lj^ ^_ o.^ j,5U^| ,ja J^f i^^j ,J,j^ 

V^i Jiii of 004 ,;a»>ji oi^ j5 ^ ^^_j a^i .ju j^uji j^, l.^^ 

o|,5:>dl ^-1^ Jip Ua:p <;V ^^^f :^ ^ ^o^ j^f ^ui j^u ofj JjVl ,»<;;^l Jl yuLl 

. ..UUt ^ ^' ^ jliJi ^S:^\ ^ ^^ ,^| j^_ ^ '(^-^i ^ L*j^f j^i^ ^, ^i^^;;^! 
;J_>wJl J* J,^l ^ja:^. of JJ ol^ 5J^ l^ a«J| ^ ^^ of Up ^'oij . \j^j 

?ijLr-'y iJU* elfc jJlo J> 

i^'b J^UJI ^jii co|,iUdJ JiO:^ ^j JS- ^ Ajf w--~J!j cUf lJi50k o^ lii^l J 

. ljM\ i[jK,% V_J^I 

jf Gauss-Seidel Jx- _ ^_^^ ;i^ ^^_ jJVl Jp ol^^I^Jl J-i-ti. J-^l I Ju j[ 
Vf VI li^^lall As^\ Jl t^^i)," l^f ^j .Sequential Parameters ^UJl ^Uil ^- iii> 
. ;t>JLl ^15i-)/ t5_p^f «,_> J,UJ| jL;^ ai 1 jjj . iUiJ !Ji4^ :ui> 

JJ oij5:»ji j^t I4J ju tcJ^i ^ sjo^ 4^ j^uji jii df ijwi i5i>Ji ., ittTT 

JS" y>. : JlillS' ^j^, of jJ-l ^ 0^. aij . flkJl _ ^- J J^ill j^_ Uj/_ Ja-^ J *jlJ1 
jil* J ^Vl ^*tJl oli olj5;:>Jl Jb^^: cJ^l ^jj IJU, lULifc l^Jt i^j^\ jJIa J ^ 

Up OL J^Uil ,j,aUJ .>^t i,l_^ JiVl j^'tJI ol^ jlj; 1^ .^f i,l^ jlOJj ti^jJI 
'j^"^l j*Jt: tjUvi V Uos-f ^Ji 015 lili . v^jJl jJii. J UjJL' v-J l«r'" ol^SUJl dLyJ 

.L.jJU Mlt. OVi Jl>-Uj .^Syi-\ ijji ui*-^ jlJb of ^yirt 

^ ^^f Jl JLU l^lwu of J-UI Jp ^\^c^ viJWI ^>JI ^y i'%' ilb* of »l 

_;>. i^Dl Jj-I 04 of j^ill ijj-jJI \j^ jJaJ ^,L.„, of JJ Upj . ^V' {f^ W^' J^ 

iJj>- .Lfil JiJ _:>ajt .Ijiil j lAjL^f y.ju :,Jj lj5 IJLa J*ij_, . V^J' j-^ J ol^S^^cJl Jb-f *i 
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.2+ v^jJl l^j^ (^jLo L* i(.l5U->l iijLJ. 22 tJjbU 20 :6v^l Oyl> of ^Ji\ 
: lS^I o|jK; . (2- i|_jLj_^i;) jiall Jp 18 4*J J* J-.'»»'-- ^^i* t (J-^Vl 4jJy ^ UiU) 



1^1 
Jjsll 


J^JL^vJl 






.UtljLrf.! 


olijLi;-! 


JjljL^I 


°10_ 


°0 


•0 


°10 + 


'0 


jjSfi,,i:^i 


°10 + 


°0 


■10 + 


°0 


°Q 


^liii^i 


•5- 


•10 + 


°0 


°0 


'0 


^iijips:>di 


•15 


21 


18 


22 


20 


LpjiJIjJIa'IaJ 


- 


1 + 


2_ 


2+ 


- 


ijPjJljJi«^j-iJl 



V: f>. Jl^ (ill Vjl=r^l ;>^'f estimator jiill j 1^% ^^| ol^l ^ L_^b5 J ,<^j^\ 
Ull. J] c^L' J^U* j bj^ i^yJi jjLi. JJ^ adjustment ^\^[ JS" iL*5 ^$jLj . ^lU- 
0|,S:,J| Uj:^ jjj; ^1 L|j_^l Jj^i j^Vl i^l ^. .C-;liJl J-UJJ 5 -'i^l Ljb^l 
, v-Jl CoL', jUp^I Ot ^^j . oljlc^Nl ^'li ^ _ t5jH^ _ ^^l:3j . (.I5i->l J ^>- ^1 

jf ^ij«^ |.l5::v| i,^ ^\U j i^l 0^5::^- la;^ l^ji^ jt Ijb- l_^ KL^Ulj'liA LLo- 

.U.U ljL>.| ^^ L_.U* J5 J ojUI jL^I lj[ ijycj tt^^ij 

uj» <-^ cj^i J MTiWi oi^s:,^! j^ jiiii ^\s:^y\ J fxi ciJLp f.>ii of A*. .JL^L- js:. 
.i* ^,^j .y^i jjVi oJ-i Ji i^jji jjia, ju ^ »iiVl IJL* j*i»jj tsjbjj^i l^ij;jd 
Jil ii> j[ Proportional Parameter Change ,_^UI ^.Ull jjj ijuju vlS^>l i«i>Jl 
«i> J*^ Ic^ oVU- j t3ji:Jj ti^ «a, j^j t gradient method ^1 L^ : j^jjiil 
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J 1/ SOiJlP t_jjl^ tijji of (flS^)'!) JwJl J^ly o^ iJb>-^ J^ J J-UJI J*i lO-leS^j^l 

'\^^yL^ vl.>»3\ AJbJio") «3» ^j *A>^\ 

t «jlji iUil J ipUiJi Uiil i-ik; Ji i Jaa* 1(JL. Lo- J^1j«JI ;y «i_^Jl «!» ■_ Ih rT V 

. iJLftj JjV AjUd) iJt>UAVj ijijp jXJ JUit ijjtJ jJa-^aj J* -uV 

oLfcl^l j oj|vjt,o hJ^y. «-^^*^'j 'j^ ol^SUcJl JS' jjJb jl -uIp cAij^^i oJLk ^y o^lix^!)U 
4jt ^ ai'tj <..jj.'G . (tijlfS^^Jl ^ vjjtll f-jJl jjp liiJsw Lit) (^_;>-t «jj slSjUJI jSTjiJ) iJl^JLp 
Jl j^SUJl SjIjIj (♦^^ JSli AjOi; oJii ^y^ iJ^ r^ of ,i«^k:-o ?iJlytjJl v::jUljiiVl jbi^l 
JUp J^Ul JU:ju . o»l_/iJ«Jl J5 jjp AjUas-M* OjJLi jH _ ajL^S" _ jLJI Jjj - "Jj-^ J^ - 0^' 

Jj_jJaj 4-,<9L>- ^j 4 4ijUail jj iL^Kll Sj-«il Aj^«»liL| Ji> (ij_^l) i>odl ^ AjLjJI oJLA *Jljf 

^y i*J oli i-J ^j t rl^)" ifr^ Cji\^\ ilL* t iiJ*i/l^Vl JS" iju ^ . ,jSo: J|ji>-I j^t 

j 5/1JIV9 '(ijljj (»-^^ (J^ jiJ^ V^ (.5 J*"' ^'j-^ oL«l^>-l ApjAM^ f^' (♦-iJ itJjl— Jl *Jt^j 

j SOS^i ^\S (Jib ii!> 01 li^j .Ll^ ^^ ^ J-UJI il/- jJU t JjVl ^^ 
i-iij . UUi f^--f i_iSjll J*^ aij Jj ijj— ^ t$f Jaii J^*wa; V iJU-l ■ii^l oji i J*»Jl oi-^ 

j iJU* Jjkj ?«j^U« v'^'^ "-^Ic^^**-; fJ^y^J >^jJ' ilr* •-^'J V*^ J^ cJ J^'*^' <^' cT* "^^ 

?iJL«Jl oiA i.l,i tjf ii-i^l 

* " * # 

lj5j . ^1 (j— >^j- (t.^>iJJ oU ojjJ J5 Jbu Ajf _ J»-._^l J _ ^p«j IJ>j . ijUjU oV|j5»-1j 

Ji£ iJ\j^\ ilij^l ^[^-^ ^jiU,\ oijJl of UwJl vjMb ^.>JI oL.LJ-1 JS j|wi_^- 

J^UJI ^_^ cJj t^f ^_j^ . ( Jjll i>-jJ» iijb j.tJLiw-1 JUp |.J:AJI ^jJl ^pt* J Ja-«_jdil J J»j-^ 
• (ij^f l/'j*^ ■'v^ S:^-*^ C>"iJ Jj^' *^l^ til *j^^ f UiJL; :>^«j <■ ?«^lJ ^ tj^'j"* la. .A; 

juLJI 4jP_jJ ijA JJU; iLw- cjL»ISj>-1 ilLjk o_j^ : (^jL-JL i>o7-U j_jSi ^ aiUIS^I J5 
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kjIS^L !JL~r» Jaw» oUlSc^[ iJL* UjScu-j tSJi^r oUl5j>-[ iJL* jj^x--j tC'^^" . > . v >^'>^) 

oJLa tljJL^ L. IJL^ IjiU tlJL* «jy . ia...^lL; oUUi*^! «Jl» J-s^li If^ (.LsxJl .wjt iSji 

. oiUlL ^- jf J^l ^j \j\J^J L'r "^-^ ^^ «^^^ '-^'i ^L.1^1 J o*Si 

.«*-Jli» ol>.-^l A^*_J »^^l ^y j>-^ jt -^ Jl >^J**I OL) m-ijljs :y-^\ ty^ '*t5~'' 

J-S'tJl «--j ^^ slii'^l IJLa Jp iiiU .y:-T ^'lyLp .1^1 J ijku^ JbiL. of JjL4 i OjU <.;.LJl 

^lSo-)ll *Uiii Jjuj IjS^ Ja^L. Lj— i; 'WijUlj i-s^^a; Ji i^')Ul jf t^^ of Jf-Jl ^ 
,>* *jlj»-*l tsf «*^j-j jJii»i J k^lj**J j^ «jj;^ '(>*•'-' "JIj t^j^ :CjljLi)fli h^jIjUI 
l^j>-f ASjjt i^t LJyu "il Ait _jA 7^\j vr— ' i^'.^"^' >lo»Jl ii^ jb^ *^[ . *U>-)ll 9y^y> 
Mjc^ «i.>*JLl t5y>-t Ai^ i^jt oV tii-iJ-l j «JL?- i«a>- IJiA jL«_jljdl ^j^3;ll *xJiij .(i->JLI 

: J\.}^\ vioJ\ Ui^. *_ii»\^ 

.4_u-JL. iitlp ^jjj f^r^jll l5 «jpl-i- v-wsi ccJl^ iijl. t^L t>'y^' "^^l f J*^ 
obji jyf y. ^^'ly-JI 4A-J' Ij-r^lj •^^'iJl J* - ^sJ*^' Ji - ^l'-^" J o^' >- ' r~ 

J I J»- Ji*. ^UiJ ^f iijUi ^y J *-i; ^_j >^yu ^ J5 ijJJl aJU iJL^) SJlinil JiJI Jlw; 
ojjrft eJi« i_iolj^ J <;f jwul of Jju t ^^IjJjJl ii->Jl 6y- JJbL-l ;jb- oi?^ piJ-^^ 

j>Ji ^0^1 ojSl- tJx--,j^Li (iikJi ofj Sj^ <l\^\ ijp jv^f_^ *;f Uuf j^-ij 
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.Jill ii>Jl ^>» -2 jf 1 «i>JI _l1^ i^\^\ 

J_j?- i_A.^L<i Jj:>- Jl-xjj OjL— bll (^Jb-l ,_^ . ■iliS' JS\j '^j^ j^\ ijlj-ijjl (i_;kJl (jj^ 

JlS'Du Ufj tijJuJi lLUL.^ fj-^jJ>l (Jl H^ '^f "-'y'f l^f • .^l» :iJl* ■(>«- ^j t-ijiw. 

^ . j! !l<JLJl . . U !?*^ jr JL« 4i,> Jvaif ^y. ^jJdll Jil iL> 2^- jf ^ Vf ?4il^l 

.^U IJL^^Li Jjf 

a t 9 

1^1)1 !)U15 J«lS3l "Ckl— Ojj JS" UJlj.X~.« 1^ u-^^ti i^' Jj'^ J^ Jjl>- ilSj^' A-jLi J 
tiJj_<u* Ji- J iJLJi' 1_.Xp -lj c^MJJkl JLiJ y^_^lj.>Ull »i-»JI J tUbij «^-^ Ijll tt->LiJl 
vi^l d_^^ ; ^^UiJl iJ^I ^ Jjf '^1j j^ sjily^l iJ>^l of iJyt jf Jp Ul» C-^'-r.^fj 
. J«jf 1 UJs j^iSU . jdijl >• ,jj« <laiwj jL liLx^f . ^IkJl i-.-wt,;,ll ^ jjif i,,i»L>- |^1_jJjJI 

j-*i\ JaJ~o 015^ ^IjAjJI i^.-wiH ^j>>a.>»L« ^jfi^jut Jl c..n«..>>»l l)i i^i^LsiaJ ii5r>-l !j^ 
7f*\j^\ (_;«■«.■/».« il)f <>:^-J^j I il)Vl . <P'j~Jl JLo i_;|^U-l> \a ^Uaj iljLrf <iLtl c...:S' \aXs- vIsm 

lilt lO^Oiw-j iijjJ* 4^f j^*^ J^ i . ^I>i*)l "i^l ^iJiw-L iJyiJll JJIaJI L)jJ-JUi Ijjli' 

^^^AS' of Ijuf jwU Vj tU5 j^ :)L_^ tj5lj-i^l 'i«>-Jr of (^ (^jj^f J^* IJu ^ . ! ! Jk> 

of (^J V t^L jLhu ^\ ^ . «lil ^4t:-J "y i-i>._^l jU-I oi» - 6yi\ ,«jLi-f viJUJJ 

. I ! !Lfci 4yjj tjjjl L. ^t 

0_^ of ,y VJLfj c o^k>- JS' Jr^Ul ^J^ ^JUi t j_^M_jJUjl .i^l ii^ J-'IjJ' JJ» ' ^1 
aJA j^ Jsda^ liiiLJl Sjk^l pJli «ijL:p| J jc^ <jl* tLK iJlj-i* *»mj^Ul <j|jLi>-l JS" 
cJj j Lf«LSo-l oiLpl_j 4 4-J»yt rl^l J* Ij^l* J*^' 0_j5w-j .j^i't <_wl^ Jp 'Ujp_^I 
*sl_^l J^f j 0_,S^ t jlJJl fl^)'l; lyiyijJl '.i->«Jl i^iji' £;«i jJ -^f J*^ «J^ 'cS^li* 

. ^lk;-Si J>r>l ^L^l J it^Jil J* iiiiUJLl iikjl 

i*J>\^ b^ <.Vifi^ ji\ oIjjVIj tl^i^p .Uf ;t>Jil ^ !)l^ of i»l*Jl oU^I ^ 
flS^p-^AJ i^'lj il»>il ^Lai JLJLj . >.^jjJl oli oLsdl ^-^ -ij Jj JUJI ll* J*o ij^^ 
a«i«j i^UVl J-Ull Ja-si. cJj J^ J : JU15 IJL* ^ijJbij .lA Jjl« Jif J i^JI »JLa JJi; ^ 
JjLJI i_^I Jt «jf.^ 4 A^"^ itjiJil 01 Jii OV t iiLJI oUl5^)ll ^j^ *-— :^l SjriiJ-l J* 

.^oIjjVI Ji 4 

152 



[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



J oJLi«iJLl oUiJL; ^'l^j^l ^L>JI aJLp *L;f i5^ jJl «jlJill vrjxJIii iJL*p jS'Ja 
LfcC i^Pi Jji (Jp <(i3lSCi <blj t <'.j-^ *^ -^ji L« 0l_jJ-l Ajiij (-JjUflj lilj . CjLjIjj^I i—jj-U 
jA L. J*c- J d\jJ~\ AiJ lib . ^yl JLiJi j!>j^\ tj-S^lj c-^U<iC -u fli i^JJl iJbJll oJUaJi 

.«_jjjdl o_j:rji t^iJl Ji»Jl Oj5L- tiiUL; 

i3jJLJl J»UI iJLP jj5o L«Xp ( Ja2« j;^JlI A^ji- {Jiji^ i^liJI (1)1 LU-ij*_j (J >«waJ (1)1 LULp 
pj-j.^ 4_l>L«o .L-JS' (JUJI iJL»p Jl5-*» <lj:SO ti>»-i <1 OjSi jjJ (-jIaJI d)^ o'iHf:^-*^! 

Jl y-"i^lj o^Jl Jl L^Jb-f : iSUil oljUJJ oljU>-l <LliJ I iAldl j jUJi jyt . (76) J5Li 
;_jA ijJai IJL* J*iJ A«»«-i.si nJi*Jl til L«ai ^^1 Jp jUil i-ojJlI J Vj^' V^Ji .jW 

*^ li> i^juj . ajjl t|f Oji ji'jM rtj^ Jl Luc jUJi A>.i iUi oVjU JUu . l^JUi |^ ^h j*^ 

LjT jljjjJI iJjo jUJI Jli~- . IjL-j 4^1 61 '\>,ji^ i«JU<2j "wJwsj ,^*J1 *aIJ.I t3Li 




(76) JSli 
J! 4i> J^_, lJxa, jt ^ Lr .UN/I jUJi ,0*;^ tstilSlI Jp LLifj ujU*II Ljjf _^ 

u- ^V i>il 4^1 J^ ^jSUil ^ Ajf JJ ^_^_^ jUJi ^- ^ Jlill IJU ow 
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ji, ^'^\ o*yi^l JJLi- Jl Jil) w^UJIj i(^Ul f.LSi-)/l cJ^\^\ ^j Jl Jil) 51*1511 

: Automated Random Search J\jJj«i\ vl«>«J\ i:!^ 
^ bJ^ bOp -uis:>.l iljil ^UiJI dUic ^^ liJ'ill ,1* Ji. (77) JaJaiJI JSCjJI ijw 
output rlj-s-l j«i . iolj-ijJI cjI jJ^ ik-,l^_ iS'j!>- ills- j itj^t»Jil OjSo . *S^>Jl j^Ijm 
ipjA^ ^^[ icv-iJi oJLf. JaJ^ 'jL^l (J-'jiJ t (*i^JjJI U^^) fliaJl ^jPjJ J-^*" •SJli'r Jj* til f UiJI 
4Pj*jf li;..Ai . (flJ f 1^1 aJL>- j ^UiJl d\^ lii Ja« jiv Jl SjUiV! JviX^) *5cKall sJb-j 
.jJUil I«^ UJ l.^j><::ij jI I^aU'jj (aJIjJLkJI oIjJj^ J'^^^j ajL^Vl oJLa |,5C>«i]i 






s^ 


jJJU 



(77)J5L1 

oL*l^l J C^jji^KJl jJlj^ aJIjAjJI ililjiy jM . |JL>- <Ja~-J iijlaj *Ji^l l>iA J^J«i 

. f-lkJl Jl Vly;>AJl oL.ls::>->l j- ;JUl ^,^1 li\^\ c^IjJ^ J^y i jJiall ,>iiJl lil 

.*t5i J^l-i*j 
o>IjU>» Ji ojfJLi.; JUjI ^ 4JL1UJ of Mp L> JS' t iJLjJl jj JU; ^poi^p JI>-^Ljj 
aJ jiUo t^JJI AJfli ci>JI J : JLJIS" IJla Oji^ . \t\i..^j L^lSi^l SjU)I vJ^^ iJljJi^l 
iG sLiJl ^ ^T l_^l (ti:;;^! sjb>-j J-y c 2«rLi ^^p j.is::?-l a*j iiUl L^-il,^ Jl o|(5::>«JI 
olcSUJl l^- ^y j^l (Oljll of ^ OS'tdJ tl^li v'IjJLJI oIjJv ^U^ _r'^\ lo* .^ 
Ji^ jou -of ^^. IJLAj .J.a-.nU J --^i u^f IfJ^- W "^-^ J iiil-Jl lf<>Ujf Jl aj^I 
of jj» IJLA^t .jJ^ lrt» "^l i^l-J' o|,ii^ i^liLl ol5>dl ^^ ^Jbi ^ liJU oljJjil 
. (.IkJl ^ Jl o:>f ^^1 oUUi"^! J Ij^:. U^.,;^ p-- ol^Si^l 

j^JLu : JULS" iJjUl jf ^LJlj vJ c^UJksfli vilL" ^Jjdl iJU* ^-i^ (3t (.^ku-J 

J i^f ,l^li :iS->l jl_>SiJ aJLU Jit JjSJ ((:.jb» JyJL *:l5j:>- ^ iSj>- J J«* j.j i_j>:)UI 

OUUI JL*;!^, jf iy^Cj . ULp t5j:iVl oUU'ill J JjUv-- J; UJjUIb oUI J iij>Jl JjL4 
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,j*- jt (t jlJulli oUNL. •\jci'^\ J i^-^J ^ -ii}^ *ilj cj>-^l JL«j IJb-lj iikiJil ijjUli 
aJLaaII sJLft jl Ll* Ja?-!)L- .«jj>-LJIjj dcjljjli ol^ks^^po JLicJl IJi* oiji <_uj cJJl J 

Jit bij JUt-. JULjj tjlJJl flS^^I aJ^ *Lu" j flkll jchlV- Ol^U-l Ids' jj .<j.jl 

JJjJa- ^Ujt ^ .i.:.^ tl_^)f lykl:^ 0^_ jt 4J* 111 t^UiJl J>vP i-.Xw Jii lilki- tjt j 

jJi^ J J^\ **i jj ,i_;^ ^ . jj*)!! juLI Jl i^jjl jii. JJi jl 4jU jjSiii |j5 lA^^SUd 
Jp OjJii fJLt «.;_ji JliS ^^, M f.lkJl jli . ! Wj.^ \ _ LfcU J^vJ-l ^ "V L*.jJl 
y.\jijS\ JliLl Jl J_j^^| J-:.cJil ^ d U.L^ Ujj^ jt ^-....^ V aJ| :y^l i^" ^ 
^tjj ^UiJI ^^_ v^i liA . Ji^i iJu Jir J«JI ^ ixs liiVA\ J>-ji; jt jt t%j 7-li. 

(^■^b ■ • • ^^ k ^^ I li^^ ' <LCi^ jJf'«=J iitiJil (3^1 l_;fai t i-iiy; % <->iJ tliu-^ Ji 
vt^l ^jj (»i t f^^)!! A*- ^liiJI Ui::^ jTLjJ ^1 iJaiJl jjbi jt ^ ^'lyull -C>»j JSLL. 

.ciUS J* 

b J jjS:; jt lOA A*. I j>. j^'^l ^ . jJaJl j i*^|j oNUt jl-ill f l^)'! (Jii -^ 
tb* ^^1 jl^VI ^ c-J 01.^1 jt j^ . ^^\ J^Ul Lil^ Jl ^b4 "^j ^^-li 1^ ^ik 
Mj (.IkJl J Hl^ ■^\j ^|^l J,U)I Ifci jsLi; ^1 U*JI oli-kJl J ^JJ>c^ .i^ ,Jiii 

alU.1 SjjjjJI -^ j/; UL-t . 4;ljJL» iiJjJjt ,__o <J ,^,vJaJl J^l 0\J, Jp Ijjli OjS:; 

N ^L^_ iuu i.^ i,j^ij oijjyi 1^ ^- ^1^ J i^i^ ^^-li ^lii:^! ^li^; ^ij^i^i 
je^ jV .i^U ;>'l l_^ oN'i/l fis:^! ^ dJU ^ >Jl ^^ . i^ii^% jLjVI j^. 

•Jr^j r^ ^-^ ^ J-ii jjj^i j^i iAa ji. ^ oUVi 
_^ J.15 ^q j,ij .^^1 ^1 ij^ x^^ ^ ,ijis oVU jj jji* ^ 

J5 f'^^^l J^ ;JUL| ^- Jt. Jj .l^^,:^L^«ii ^ 1^ 1^^ ^j ^;,_i;jj -,jj^ 

*^j\ i_rl^ J^ :;ijjli 0^ jt Us. ((XlUjJjt aLo- J,) ^% ^ jliLl a*P oL.:^^ 
iJlSLil JaJjJ lis:* . i^U>| U^l .i» ii,J, L^ lil J^" IJ^ j^ ^( ^^^j ;^^v^, 

V d J, ^J\ Jp) Jt, J.1^ J^ ilU J j^_ ^«J j^ ^^J5^j ^,^1 ^^^^ .l^.j,jJU: 
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.(5j>-l <L^ eJL* ,jS3 
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sujUJI 



. <1^ ^j ^j^ 1 l^L lu^V J^ ot «.Ja.'»J ( LilOlL jiUII 

jJjJI ^^j 4 j».5j»Jl ju\ji ^jJO i^JJl JLjJI liUi ^ 4jiJjwll_) t *5UJI yk Ai-Uall ^^ <jibJl 

i^> iJlo JJL.JJ g.L. ojjt li^jruJI Ui-1^ j>Jl JjVl L.I* udyifrj ..r^l J 
^^Ji\ Jj>Jl ^. ^l ^i ^ .iiyj.1 Ji> J l^'iy. ^j J,^ 53JL# li>j i«iUl! 

iJUi J^ Ld«>^ JJL.J cl4« ,_^l ^.UJJ JiL,j L;j> Jiili ^L^*. J^UdJ Uj. J ^JUI 

ti^Ji- U* .iij^^l L«i>w^ .LiVl oJL>-t i^JUoIl jlU J_^ Udfl-j ^y jlill >. a./!.; II J 
Ljtjj tU*JI ^JltLiJ J OLJ)^l l<^JLi.w .45 luLo JliJ . liJl* j^p L;Lt| ijji JL^tJ ajjUII 
Ja- Jp ijMil ig^ slit ^yi t/Uy j jI^I jiljj jis::. i^ cJir ^^1 _^jlf cJy «i> d^ 
•^Z l^V I lj-5 Ul^l oJb:-t'v^l 4_i»|^ J «jU1i ot L^L LS-jit . Iop- i^l U**ll Ld^LlL. 

• ^j o^j> J^ l-i^j iij^ ^Jij ot (j,»jL«w tjV ^M— ; 
^j tV'l^l ^UaJl i^ ttLdI (o^yi^Vl i>J) o'U^^I <.>J| Jp Ut bJi,! 

jJlj 4 jliJi vfjJij ^>Jl sU^ J^ J- OjSc; ^1 U,^| oL-SUil ij>.j Jp ^>^> 

' ^>' J^^' t!->^t J5 Jp ^^1 Laj, ,iUxj ^1 5j^| ;)<yi jJLL- ,iJjjdl, J^ LJLU 

• -^'Ij-^ a* V^ ^J-^ J/~il ^ ^-S'j^- J ^LwL ^,.,n:U iiiUll ^p<»:p jt Li^pj 
iJL vLl ob-lSJI j^j j>; oLU«i^ .U-l i^i J Ut ^5^^-* ^t H^UJi 
uxjb p. iJiU oi>' j;ii:j| j^b gu- o'l^i oI>Lji uV Jiii ijbi 4,y^l ^UuVi 
c»— '' Jl^l vl^l f Ji^' *S^\^ ilT Jjt iL-ji ^»J . i'|j_^| ^ i^bll JLp-VI j U::~i;j 
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.iUic ^'Ij-tJl vl^l ;i> jt Ujj ^sxUl ^1 (.15^N iikidl j>3l L-j^ \^\ 

^ d^_^\^_^ |J*JU . Ip.l^ J ^_^|_, iiiUJJ >JlI ^UJI a^Ij:> Jlj; Nj 1 i;. 
i-jAJl «iUll ^'Ij^. ^ v_>^l ^jS3 .^iJJli^!)Ul oUlSU)/lj v.>'l -^iiy-l ^l^ JUJI IJub 
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5 iS^ 'J'> V*iilA\ ^ U 

19 jJbJl/aiUll : JjVl .>LI 

20 'irslr-"" -V J i»iU<»tl - 1 

23 |,iUJI_2 

34 j.^^1 j^.>' - 3 

46 ^iiUall ^^ ^ *S>1.I - 4 

70 jl^l i5>UJ.I ; JjUI .5 

83 iiiUolU Uy i^^UJl *>lrl 

84 f^[ <Ue«ai^. >>k il^yi- 1 

88 I^ljl^ ^^-l ^i^;^ - 2 

98 V^^ll J lijUil -3 

103 ;i»jUdllj U.ji3l oLXai i(JuJl . 4 

115 "-Jy^Jlj iijUflii - 5 

128 j.^Wlj tUi'^l liiJUall - 6 

137 Jl^l fl^>l -7 

147 olilj>JMlj oljLil :^^\ - 8 

157 ii^-l 
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[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



:<-iJjll 

ly^l JLoiJl ^jl\ 4^^JJl ,j^l ujjjiji ^ oUI^ :^j^l :itdL- .cjjj« tiJikll 

_jil J^^l Jt. oUjjj .i.L^I C^L- jb tiiOall ^^ J j;.wj| .i^l cUI^I 
. OjJl oLjjaJlj Ji\Jr\j oytJ j^l ,j,a.ya4]lj oVUllj djL.oVl ^ 
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(•O'""'"^ :*>''■ Wjl-JHI'j^ei— Jlu>Wjl-l-,v^ljbl«>> 



[■l.l.lliJJiJ.l.lHJNIll.l..l.ll.M<.I.HJ,l..l.l-|,IJJ,I .I .IIIJ.I.l l|JJ.II: 



[■l.l.lliJJiJ.l.lHJNlil.l..l.ll.Mi.!.l ,. I..I. I I. I I .I IIIIJ.I.I IIJJ.II: 






iul "^1 'UjAji /"-UJ! J~«jj *JLv>- J i^x:ii ijUJ^U w-cUoll jIj^ 



j^jjJl i-lJJ^_»Jl JU j^jj>j 'i)^' jjbJl t^LS3l IIa J D 

. . , ij\j^\ JUk'ill jjAvalJ <jjil ^'j^ J jlf^' CJ*i(Utf_5 iwjLJVIj 

. WX>I "Uj-ij I lJ^ 



